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T\'ILLIAM L BENEDICT 


IS common, it seems better to allude to this phenomenon as 
rehmUs of acute nephritis, particularly since it occurs in the 
course of chrome nephrifas only after an acute exacerbation, 
or a serious complication sucli as renal calculi The relation 
of this form of retimtis to chrome nephritis and to vascular 
degeneration has been considered m a prewous article* The 
ophthalmoscopic picture of this type is not always accompamed 
by urmaiy changes or changes in the blood chemistry, and 
nephntis may be overlooked or demed on the evidence tliat 
can be deducted by laboratory tests However, careful obsen^a- 
tion for a few days ivill nearly always result m findmg analyses 
of the blood and unne posibx^e for mtrogen retention and im- 
paired function The presence of the retimtis of acute nephritis, 
even in the absence of other signs or S 3 nnptoms of nephntis, 
IS suffiaent to warrant the closest attention under tlie best 
conditions and continued observation with frequent tests 
In order to emphasize the relationship of the retimtis of acute 
nephntis to nepliritis m general I shall report the followmg 
cases somewhat in detail 

Case I (256,254), a woman aged forty-seven years, was exam- 
ined January 15, 1919 She gave a history of frequent headaches 
since cluldhood, and at a prexnous examuiation in tlie Clinic 
was reported to hax'e migraine Ten years before her systolic 
blood-pressure had been 180 One month prenous to her 
examination it had suddenly become necessarj' for her to empty 
her bladder every ten or fifteen minutes dunng the day and 
hourly dunng the night She suffered from scx'cre frequent 
pams radiatmg to tlie kidneys, more to the right, altliough 
shghtly to the left_ The pams continued for scx'cral days wtli 
sufficient seventy! to require raorphin After eight days of 
frequent x oiding she had no further ^mptoms A C}’’stoscopic 
examination was made by a local physician, who diagnosed 
tuberculosis of the bladder and probably of the nglit kidney 
She had had no symptoms of bladder or kidnej'^ disease since 
then, but complained of nerx’ousness and inability to sleep 

The patient felt ucll except for an occasional headache 
The sj'stolic blood-pressure was 210, the diastolic, 120, the 
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pulse, 91 There was shght edema of the lower extremities 
A urmalysis of 2000 c c (twenlj'-four-hour specimen) revealed 
a specific gra^■^ty of 1 008, a small amount of albunun, and an 
occasional hyahne cast A combmed phenolsulphonephthalem 
test of renal function gave a return of 50 per cent m two hours 
and fifteen minutes There were 15 mg of blood urea per 100 
c c of blood A cj'stoscopic exammation of the urmarj' tract 
was negatne, the bladder and both kidneys were foimd to be 
qmte normal The heart was shghtlj* hypertrophied The 
Wassermann reaction on the blood was negatii e On examina- 
tion of the fundus ocuh marked x*ascular changes of h 3 'per- 
tension were found The diagnosis was hj^pertension, with 
earh’ mterstitial nephritis 

Februaiy 5, 1921 the patient came for re-exaimnation 
Two months before her tonsils had been removed Smce then 
she had suffered from headache, backache, nausea, and vonnt- 
mg She had been m bed for ten da^'s because of a cold m the 
chest She had not felt well smce and complamed of pam m 
the nght side The sj'stolic blood-pressure was 220 , the diastohc, 
124, the pulse 96, the blood urea was 30 mg per 100 c c A 
combmed phenolsulphonephthalem test of renal function gave 
a return of 55 per cent m two hours and fifteen mmutes Un- 
nalj'sis of 1650 cc (twenty-four-hour specimen) revealed a 
speafic grainty of 1 010, a shght amount of albunun and casts 
The lasion of each ej'e was 6/6 with glasses Retmibs of acute 
nephntis was diagnosed after ophthalmoscopic exammation 
The retmal artenes were not much thickened and there was 
little artenoienous compression 

Februarj' IS 1921 there was marked exaggeration of the 
artenal reflex in both ej'cs with sharp compression of the vems 
bi the artenes In tlie nght ej’e a “snowbank” exudate extend- 
mg upward and nasallj* from the disk was undergomg absorp- 
tion In the lett eye were se^eral petechial hemorrhages also 
extendmg upward and nasally from the disk From February 
7 1921 to Februarj’ 19, 1921 only a shght amount or no albumm 
was found m the urme Casts were found only occasionalli’, 
unc aad was 3 1 to 2 5 mg per 100 c c , creatimn 1 32 to 1 35 
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mg per 100 c c , and blood urea 30 to 36 2 mg per 100 c c 
The phenolsulphonephthalein test of renal function showed 
improvement of the kidne}^ by the mcrease m phenolsulphone- 
phthalem return of from 55 to 70 per cent (February 18, 
1921) m two hours and fifteen minutes The systolic blood- 
pressure came do^vn from 220 to 164, and the diastohc from 
124 to 108 At the time of the patient’s dismissal she had good 
renal function, normal blood urea, shght or no albummuna, 
no casts or cellular elements in the unne, and only moderately 
mcreased blood-pressure 

The retinitis obsen^ed m this case was charactenstic of tlie 
lesion produced by a renal break m a patient who has had high 
blood-pressure of varying degree for several years winch has 
produced a moderate sclerosis of the retinal arteries 

Case II (344,317) A man aged forty years came for exami- 
nation December 21, 1920 In May, 1920 his sight had begun 
to fail, at first there had been spots before the eyes For the 
last year he had been voiding two or three tunes durmg the 
mght, and recently from four to seven times For the past 
two months his visual acmty had been reduced to scant abihty 
to distmgmsh fingers, and for this reason he had been unable 
to carry on his work as section-hand on the railroad December 
25, 1920 urmal 3 ^is showed specific gravity 1 006, albuimn a 
trace, and a few casts There were 23 to 25 mg of blood urea 
per 100 c c A phenolsulphonephthalein test of renal function 
showed a return of 55 per cent on one occasion and of 50 per 
cent on repetition 

On examination of the fundus ocuh (December 27, 1920) 
the nerx^e heads of both eyes were found to be markedly swollen 
(about 6 or 7 diopters), with exudate surrounding tlie disks, 
parts of which stopped abruptly, while other parts faded grad- 
ually mto the surroundmg retina at some distance from the 
disk On the surface of this exudate and on tlie disk (the disk 
hmits could not well be ascertained) were numerous flame- 
shaped hemorrhages In the right eye beyond the limits of the 
exudate were also some round, deeper hemorrhages, some 
punctate exudates, and a few which suggested “cotton-wool. 
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though not typical In both eyes were numerous peripheral 
areas of old pigmented chonoretimtis This was beheved to 
mdicate two processes choked disk on an old neurochono- 
retuntis, with probably some recent retmitis There was noth- 
mg m the neurologic data aside from the ophthalmic findmgs 
to suggest mtracramal pressure (Woltman) A roentgenogram 
of the skull for signs of mtracramal disease was negative The 
Wassermann reaction on the spmal fluid was negative A 
Nonne test was positive, and two small Ijunphocytes to the 
field were found December 31, 1920 the speafic gra^nly of 
the urme w as 1 007 , albumm was shght, a few casts were found 
There were 34 mg of blood urea per 100 c c A phenolsulphone- 
phthalem test gave a return of 40 per cent m two hours and 
fifteen mmutes The systohc blood-pressure was 220, the 
diastohc 160 Ophthalmoscopic evanunation showed swdhng 
of the disks, now measurable as 6 diopters m the right ey^e and 
4 diopters m the left eye An area of grayish retmal edema 
extendmg nasalward to the disk m the left eye suggested a 
commencmg retmal detachment January 8, 1921 the swdhng 
of the disks was measured as 4 to 5 diopters m both eyes The 
margms of the nerve heads were still mdistmgmshable and the 
surroundmg edema was more extensive In the right eye m 
the far nasal area and m the far temporal lower penpheiy^ were 
areas of mtense retmal edema which suggested detachment 
of the retma The area m the left e5’^e, which preiuously had 
been noted nasalward to the disk, had become a defimte detach- 
ment nhich connected m the loner penphery with a diffuse 
lobulated detachment In the temporal penpheiy^ was a local- 
ized, circumscnbed retmal detachment two or three disk diam- 
eters m size January 11, 1921 the blood urea had mcreased to 
41 8 mg per 100 c c , and a phenolsulphonephthalem test of 
renal function ga^ e a return of only 25 per cent Jan uar y 12, 
1921 the edema m the lower nasal retma in the nght eye had 
developed mto a defimte retmal detachment The area of 
detachment in the temporal penpherj' of the left eye had also 
become more extensive January 24, 1921 the retmal detach- 
ment m\ohed the entire loner penphery of both fundi, the 
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vessels on the surface being seen with a +14 to +16 lens The 
retina in the region of the disk was still elevated and full of 
exudate, and there were numerous fresh hemorrhages m the 
retina of the nght eye The upper part of the nght retina 
seemed to be edematous The specific graMty of the urine was 
about 1 006, the unne was heavily loaded with albumin and 
casts, both bemg graded as 3 on a scale of 1, 2, 3, 4 There 
were 38 mg of blood urea per 100 cc The systohc blood- 
pressure was 240, the diastohc 140 The blood unc acid and 
creatimn did not increase and there w^as not much increase in 
casts This was considered a marked case of hypertension on a 
nephntic basis 

The patient when first examined had a severe neurorelimtis 
of a type that indicated marked damage to the kidneys A 
functional test of the kidneys revealed very httle evidence of 
the seventy of the process, and since the patient complamcd 
more of his loss of vision than anytlung else he w'as not con- 
sidered sufficiently ill to need immediate hospitalization He 
was placed in tlie hospital, however, after tlie ophthalmoscopic 
examination revealed the seventy of tlie affection Only after 
several days of obseix'ation the kidney affection became mam- 
fest Comcident with the decrease in renal function the \aolencc 
of the retimtis mcreased, and when tlie patient passed from 
observation there had been no improvement in the condition 
of the eyes or of the kidneys 

Case III (346,351) A man aged fifty-four years w^as first ex- 
amined January 13, 192 1 His chief complaint w’as vomitmg and 
slight intestinal cramps 

Urinalysis show'ed a slight amount of albumin, some hyaline 
casts, and occasional red and w'hite blood-cells The phenol- 
sulphonephthalem excretion was 32 per cent in tw'o hours 
A roentgenogram of the kidneys revealed a small stone m the 
nght kidney region Ophtlialmoscopic examination showed 
some retinal arteriosclerosis, but definite exudate or hemor- 
rhages w'ere not seen 

January 21, 1921 the fundus w-as examined again One 
small area in the nght cj'e abo^e the disk faintly suggested 
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exudate, but definite einidate, edema, or hemorrhages were 
not found The retmal picture was that of hypertension with 
secondary' fibrosis At ^s time there were 42 mg of blood 
urea per 100 c c , qmte a normal amount The systohc blood- 
pressure w as 185 , the diastohc, 95 January 18, 1921 the phenol- 
sulphonephthalem test gave a return of 20 per cent , January 
19th, 30 per cent , January 24th, 35 per cent At the last two 
tests the phenolsulphonephthalem was mjected mto a vem 
The patient was dismissed from the hospital January 29th 
The patient remamed well until February 18th February 
21st he became nauseated, and had fever and chills He re- 
turned to the Chmc and was agam admitted to the hospital 
At this time he ■was somewhat drowsy and dightly nauseated 
There were 84 mg of blood urea and 1 9 mg of creatimn per 
100 c c The systolic blood-pressure was 128, the diastohc, 82 
The phenolsulphonephthalem excretion was 32 per cent m 
tu 0 hours and fifteen mmutes He was shghtly feverish The 
functional studies completed February 26th showed the phenol- 
sulphonephthalem excretion to be SO per cent , CTeatmm and 
carbon dioxid were m normal amounts m the blood Eye- 
grounds m both eyes, besides the x'ascular condition previously 
mentioned, shoned some areas of exudate March 1st there 
were areas of “cotton-wool” exudate m the supenor temporal 
regions of both eyes The disk margms were still distmct 
There was no defimte neuritis and no retmal hemorrhages 
March 6th an area of exudate appeared m the nasal quadrant 
of tlie left eye 

The urenuc symptoms which came on about Februar>>- 18th 
w'ere attnbuted by Dr Braasch to blockage of the nght kidney 
by stone The dmical findmgs, together with the preiuous 
historj’^ of high blood-pressure and high blood urea, made us 
behexe that the patient had had a defimte nephntis On his 
dismissal, April 18th, the systohc blood-pressure was 140, 
tlie diastohc, 100 A phenolsulphonephthalem test of the 
renal function show ed excretion to be 50 per cent m tw^o hours 
The urea, creatinm and unc aad content m tlie blood were 
normal There was no albumin in tlie unne, no casts or red 
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cells, but there were still some pus-cells The systolic blood- 
pressure occasionally reached 170 The fundus e\aniinabon 
April 16tli showed wide artenal reflex, relatively engorged 
vems, arteriovenous compression, and arteriosclerosis consecu- 
tive on hypertension There were no edema, hemorrhages, or 
exudates seen We were fortunate m our obsenxition of this 
case to be able to have for reference full chmeal data and labora- 
tory reports on urinalysis and chemical examinations of the 
blood botli before and after a decided break in the function of 
the kidney 

The seizure m February, 1921, dunng winch the patient 
suffered from dizzmess, weakness, nausea, and vomitmg, was a 
repebbon of prexaous attacks The home pliysiaan who at- 
tended luni during tlie last attack stated tliat tliere m ere sjunp- 
toms of uremia, and tins diagnosis was supported by the opinion 
of tlie physicians who examined him at tlie Clmic For three 
days there had been signs of marked impairment of renal func- 
faon For the next few days recovery was rapid, after vliicli 
convalescence was slower, but, nevertlieless, nas uninterrupted 
The changes m tlie rebna whicli haie been described as char- 
actensbc of sucli renal impairment became more marked cien 
durmg the period of conx'alescence, and later cleared away 
enbrely, leaving no definite nsible evidence of w'hat had taken 
place The rebnal picture resumed its former appearance 
even as the unne and blood became normal, and only the hyper- 
tension contmued as a physical evidence of tlie succession of 
breaks of renal function The sclerosis of the rebnal arteries 
charactensbc of hypertension remained as additional and visiiile 
evidence All signs of tlie attack of acute nephritis had dis- 
appeared within tw'o months after it had occurred 

Case IV (353,904) A w'oman aged forty-three years came 
for examination March 30, 1921 Her chief complaint was gen- 
eral weakness Her general condition had been good until four 
years before, when she gax'e birtli to a baby at eight months 
Smee tlien she had lost 75 pounds in weight She had not 
taken her temperature, but did not tliink she had liad feicr 
Dunng the last three years she had had occasional frequenej' 
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vnthout hematuna or high, urea For the past two months 
she had been ha\Tng mght-sweats and rheumatism, and had 
been unable to see well with her left eye, the fidd of vision of 
which was peripherally diminished 

General exammation showed the heart to be markedlj’- 
enlarged to the left and to the right The radial artenes were 
sderosed The systohc blood-pressure was 244, diastohc 140, 
the pulse 108 The specific gravity of the urme was 1 014, 
It contamed a shght amount of albumm A roentgenogram 
of the chest showed tuberculosis of both upper lobes A serum 
Wassermann reaction was negative The sputum was exammed 
on four different occasions, tuberculosis baalh were found on 
the third exaimnation only Ophthalmoscopic erammation 
showed that the optic disk m the right eye was hj'peremic and 
edematous (1 diopter) The vems were quite tortuous, the 
artenes very much reduced and irregular m cahber A marked 
artenoienous compression was noted One area of “cotton- 
wool” evudate was seen, but there were no hemorrhages In 
the left e 3 'e the optic disk was ydlowish white and the margins 
were blurred The veins were tortuous and very irregular m 
cahber Artenovenous compression was noted here also, and 
one partially absorbed hemorrhage was seen 

This picture suggested a severe neuroretimtis of nephnbs 
m both eyes and artenosderosis secondarj’- to h 3 q)ertension, 
■with secondary'' optic atrophy m the left ej^e The possibihf^* 
of embohsm of the central artery m the left ^e was considered 
m new of a historj’- of sudden bhndness The nght pupil reacted 
normally, the left pupil reacted but httle, except to consensual 
hght The left eye had onlj' hght percepbon Records of 
laboratoiy tests show, bnefly, the course of the disease w'hile 
under obsen abon 

April 1st blood urea 38 mg per 100 c c , April 2d examma- 
bon of 500 c c of unne (twelve-hour specimen) showed speafic 
granty 1 016, albumin 2, and no casts (The amount of nlhiimin 
m the urme is esbmated by the appearance of the preapitate 
brought down by use of heat and mtnc aad It is recorded 
on a scale of 1 , 2 , 3, 4 ) Apnl 4th evaminabon of 1300 c c of 
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unne (twelve-hour specimen) showed spcafic gruMty 1 013 
and albumin 2 Microscopic examination was negative Phcnol- 
sulphonephthalein excrebon was 47 per cent Repetition (no 
date given) showed 60 per cent excretion April lltli blood 
urea was 54 mg per 100 c c , and April ISUi examination of 
1700 c c of urine (twclx'e-hour specimen) showed specific graxnty 
1 021, albumin 1, and casts 1 Blood urea was 38 mg per 100 
c c April 18th examination of 550 c c of urine (twelve-hour 
specimen) showed specific gravity 1 020 , albumin 1 , and casts 1 
Blood urea was 54 mg per 100 cc Systolic blood-pressure 
was 288, Uie diastolic, 151 Apnl IPtli phcnolsulphonephthalcm 
excretion was 20 per cent in two hours and fifteen minutes 
April 25Ui blood urea was 46 mg per 100 cc The systolic 
blood-pressure was 233, tlie diastolic, 92 

Dunng the patient’s stay m tlie hospital (from Apnl 15tli 
to April 25th) tlie urine remained free from albumm and casts, 
and only from 2 to 5 pus-ceUs to tlie field were found by micro- 
scopic examination of tlie sediment There was no increase in 
unc acid and creatimn m the blood Only a slight decrease in 
blood-pressure was noted There was marked decrease m 
renal function, as shown m the phcnolsulphoncphtbalcin test, 
and an increase m tlie blood urea Apnl 16tli tlic ophtliahno- 
scopic examination of tlie nght eye showed tliat the edema of 
the nerve head and retina had increased The disk was now 
swollen about 4 diopters The retinal arteries i\ere small, 
tortuous, and hard to follow Artenovenous compression was 
marked There were two or three areas of “cotton-wool” 
exTidatc m the upper temporal quadrants ol the retina of both 
eyes A few small hemorrhages were located near the exudates 
The disk of the left eye was still yellomsh white and edematous, 
but the swelling was not mcasureable Ihe arteries could be 
followed more easily than m the right 03^0 because of less retinal 
edema, tliey could be seen to be markedly contracted, irregular 
m caliber, and tortuous There was marked arteriox enous 
compression, mtli several rather large hemorrhages, one or two 
of whicli were recent, and one or two i\ ere absorbing Apnl 21st 
there was no material change in the appearance of the fundus 
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Case V (370,157) A Tvoman aged forty-five years was exam- 
ined August 26, 1921 She had considered herself well until Feb- 
ruarj' 1, 1921, nhen ^e had had a “stroke ” She suddenly 
became imconsaous for a moment, and was not able to talk 
For several da 3 'S afterward she noticed weakness m mo\Tng the 
nght arm and leg Smce then she had led an mvahd’s life, 
mth weakness as her chief complamt She had had a steadj’ 
imgmg in her eats Her sight had failed rapidly, she had dj'spnea 
on exertion and had some headache around the top of the 
head For se\ eral x'ears before the onset of the stroke she had 
noticed a shght tendency to edema of the feet In Februaij’, 
1921 her blood-pressure was said to be 240 

The patient’s normal weight was 214 pounds, her present 
weight 143 pounds The heart was enlarged, its action reg- 
ular and rapid, pulmonary edema was not present There 
was no asates, although the h\er was enlarged and tender 
Her entire nght side was neak, e\ndence of a former hemi- 
plegia The sj'stohc blood-pressure was 240, the diastohc 140, 
and the pulse 120 The flmd output amounted to about 325 
c c m tweh e hours There was onlj* a famt trace of albumm, 
an occasional hj'ahne cast and a few pus-cells In the blood 
there were 1 9 mg of creatmm and 34 mg of urea per 100 c c 
The diastohc and systohc blood-pressures were not lowered 
durmg the six daj-s she was under obsen ation A phenolsulpho- 
nephthalem test of the renal function was not made The 
ophthalmoscopic exanunation showed rather marked edema 
of the optic disks and retma The dii of the nght ej'e was 
swollen about 3 diopters the didr of the left ej*e about 1 diopter 
There was a marked engorgement of the ^ ems with tortuosity 
of the artenes, marked edema of the whole retma, areas of white 
exudate of “cotton-wool” tx^pe and manj* large and sTwnll 
hemorrhages In the macular region of the nght ej-e there was 
a massive exudate In the penphery of both eyes there were 
sex eral small areas of old choroiditis, with pigment migration, 
which suggested that there had been prexaous attacks of m- 
dammation \erx' little exidence of nephntis was obtamed 
by unnalxsis, although the history of high blood-pressure mdi- 
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cated malignant hj'pertaision The arteriosclerosis was not 
marked m the retina, but tliere w^as a nolent actiie retinitis 
charactenstic of mtense renal damage 

Six days after the patient’s admission to the hospital she 
had a large cerebral hemorrhage w'hich ivas responsible for her 
death At necropsy the kidneys w^ere found to be small, red 
and granular, with adherent capsule and marked arteriosclerosis 
While the patient’s blood urea had not been high at tlie time of 
her examination, and her renal function not seriously impaired, 
the extreme hypertension with vascular degeneration iras a 
comphcation too heavy to be borne 

The changes that take place m the eye-grounds durmg an 
attack of nephritis are dependent on several factors not all of 
which are well understood The frequent finding of albuminunc 
retinitis m a person whose urme examination and renal func- 
tional tests are not indicative of senous renal impairment have 
tended to throw doubt on the significance of the retinal picture, 
and to warrant the presumption that artenosclerosis or some 
toxic substance in the blood also produces retmitis tliat to all 
appearances is identical with the clianges most frequently found 
m Bnght’s disease Certainly tlie presence of albumin m the 
urme is not necessary to estabhsh a retmitis of this type, and 
when renal function is good, tliere seems to be little ground on 
which to claim a direct causal relationship 

Sclerosis or fibrosis of the retmal artenes has been held to 
play an important part m the production of tlie retinal changes 
As a primary disease of the vessels it no doubt docs have an 
important bearmg on the nutation of the retina Sclerosis 
of these vessels consequent to hypertension or some vascular 
disease produces changes m the retina that are well known 
Albunununc retmitis has been ascribed to botli of these causes, 
either actmg alone or m conjunction with some oUier factor, 
most often cardiac hypertrophy and ncphntis 

The frequency wnth w’hich albuminunc retimtis appears m 
children and young adults has detracted from the hypothesis 
that shght vascular degeneration, in addition to other factors, 
is requu-ed to produce albunununc retmitis Thus while the 



KETISmS OF ACDXE XEPHKITIS 


2S7 


retinal pictures of changes produced bj"- nephntis and b}* \-ascu- 
lar degeneration have much m common and may often be 
identical, the active agent m the production of the change can- 
not he the same Retimtis of artenosderosis is not the same 
as the retimtis of nephritis, although both conditions ma}* be 
present m the same eye at the same tune Retimtis of nephntis 
follows directl}' a break m renal function, although the con- 
nection IS too often clouded bj* lack of dimcal and laborator}' 
data. Rochon-Dmugneaud states that “it is unnecessaiy to 
consider general artenal degeneration as the mtermediaiy 
between the disease of the kidneys and the ocular lesions 
Xephntis and retimtis are not two assoaated lesions dependent 
on a common cause actin g mdindually on the kidney and 
retina The retimtis is subor dina te to the nephntis and is 
to he considered as a local phenomenon m patients whose onlj* 
constant lesions are renal mischief and cardiac hjpertrophy 
The diseased kidnq* is the cause of the retmal lesions not be- 
cause of any particular t^pe of organ, for example the contracted 
granular kidney but because of defiaent elimination and the 
retention of urea or some substance mtimatdy rdated to urea ” 
Retimtis of acute nephntis occurs when there has been 
seiere impairment of renal function It is not necessarj’^ to 
assume that the kidnej^ were previously health}- It does 
mean, however, that an accumulation of products ordmanly 
elimmated h}- the kidney is loa ding the blood to the detriment 
of body tissues, and if it reaches beyond bodily tolerance, either 
m amount or time the result wiH be registered m tissue damage 
01 a proportionate degree Regardless of what else may befall 
a retma the presence of these substances m the blood produces 
changes characteristic if not pathognomomc of nephntis and 
the cases reported herem mdicate that with the lessemng of 
ehinmation by the kidneys there is an mcrease m the ^^olence 
of the retimtis There is a stumblmg-block m this hne of reason- 
mg m the tune required for a renal break to produce the changes 
m the retma An attack of acute nephntis lasting a daj* or a 
few daj-s may occur m a person whose kidne}*3 have suffered 
from preMous attacks of greater or less seventj* A person 
ha\e chrome nephntis of any tjpe with good elimination 
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until from exposure, diet indiscretion, infection, oi stone he 
may suffer fiom temporary blockage of the kidney Within 
a few days symptoms of uicmia may follow, ishich may go on 
to death, or tlie patient may recover Uremia is a condition 
of comparatively short duration Patients who recover have 
usually a piofound retinitis of the type desciibcd as due to 
acute nephritis, but the retinitis may be delayed for d.iys or 
even weeks after the onset of tlic attack I shall not discuss 
licre the pathology of rclmitis, but will say tliat the rctiiin 
of the letina to normal appeaiancc, winch ivill occur if no further 
insult IS .idded to the original injuiy, takes a much longer time 
tlian IS required for the demonstration by the phenolsulphonc- 
phthalem test that the kidneys have good function or that tlic 
uiiiic has become iioimal Hence, for several days or necks 
after all other signs of arrested elimination of the kidney have 
disappeared the retina will distinctly indicate what has taken 
place, about how long the inlcifcicnce lasted, and approMmalely 
when It occuned Mild ictimlis of acute nephritis will dis- 
appear within SIX weeks of its appearance and williin two months 
of the attack of ncpliiilis Atlaclcs of acute nephritis may occur 
at any age or stale of health They may come as incidcnLs in 
chronic nepliritis oi nephritis of arteriosclerosis Kctiiiilis is 
not dependent on the vascular toiidilion of eillicr tlic kidney 
or tlie retina, but on the funttion.d inc.ijwcity of the kirliicys 
It may come with few symptoms or other signs of ncplirilis, 
and it mtiy be .ibsciil in tcrmimd uremia It seems to be an 
afterm.ith to retinal damage by some extraneous .igenl, .is the 
black-aiid-bluc discolor.ition in the skin follow ing .i blow on the 
arm is an afterm.ith, .is the pain .iiid loss of htnclum of the 
.inn m.iy dis.ii)pe.ir often before the ihseolor.ition is noticed, 
just so the physic.il signs of nephritis, ,im) the eiidences of 
imp.urcd renal chmiii.ition ina)' be .ibseiit, the patient m.13' have 
recovered from the nephritis, yet iJie signs still be present in 
the ocular fundus 
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OBSERVATIONS ON THE SPHENOPALATINE GANGLION 
SYNDROME OF THE SYMPATHETIC TYPE REPORT 
OF 3 CASES 

Ro\ A B\rlow 


Repeated paro'n'sms of sneezing are so commonlj’’ attnbuted 
to so-called ha3'-fe\er that it seems fitting to call attention 
to a phenomenon sunulatmg this condition i\hich is due to an 
imtation of the sphenopalatme or nasal ganghon I do not 
wish to conve}” the impression that all hay-fe\er is a nasal 
ganghon manifestation, but to pomt out the fact that the condi- 
tion of some of these patients has been mcorrectlj* diagnosed 
and th^' have been adiised to seek some northern climate 
when the paro-g'sms could have been controlled and the patients 
made comfortable or cured at home Obsen-abons of this 
s3mdrome have been reported by Fraser and Sluder 

THE ANATOMY OF THE SPHENOPALATINE GANGLION 

The sphenopalatme ganghon is the most superfiaal sjnn- 
pathebc ganghon m the body, it hes just beneath the mucous 
membrane m the upper part of the sphenomaxillarj’ fossa 
It IS a small triangular bodj' consistmg of fine mterlacmgs of 
fibers with neurones from the sympathetic system In a recent 
arbde on sphenopalatme headaches I called attenbon to the 
fact that the preganghorac and postganghorac fibers compose 
the efferent ner\*e mechamsm The postganghomc fibers m- 
fluence the relaxation of the musde-fibers of the blood-i essels 
The preganghomc fibers ongmate m the nerx e-ceUs of the gray 
matter beneath the floor of the fourth lentnde and emerge 
forward from the medulla between the seienth and eighth 
craraal nen’es as the pars mtermedia and accompanj' the 
faaal nerve to the gemculate ganghon and then pass forward 
as tlie great superficial petrosal nerve to the sphenopalatme 
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ganghon The peripheral nerve filaments proceed to the glands 
and artenoles of the mucous membrane lining of the nose and 
nasopharynx As the great petrosal nerve passes the mternal 
carotid artenes sympathetic fibers are picked up Thus the 
blood-supply of the nose is under the control of the vasocon- 
stnctor and vasodilator centers of the brain 

It is reasonable to assume that the tomaty of the vaso- 
■constnctors and vasodilators may be altered by metabohc dis- 
turbances The superfiaal position of tlie ganghon renders 
it vulnerable to outside stunuh, such as infection m the nasal 
chamber, dust, cold-air currents, etc 

CLINICAL MANIFESTATIONS 

Sphenopalatine disturbances are of two types — the neural- 
gic and the sympathetic 

The patients with neuralgic disturbances complain of severe 
lower half headaches 

The patients with sympathetic disturbances have sneezing, 
lacnmation, and hay-fever-hke attacks The sneezing is per- 
sistant, often m paroxysms The most outstanding feature 
IS that the spells are not dependent on season or chmate The 
patients are just as uncomfortable m winter as in summer, 
m the mountains as on the plains The symptoms are often 
so severe as to mcapacitate persons m their daily work The 
histones of three typical cases are as follows 

Case I (199,479) Mr W H S , a busmess man, aged si\ty- 
two years, had had attacks of sneezing with increasing frequency 
and seventy for three years His occupation had been severely 
interfered with He bad sought rehef m the South, tlie West, 
and the North, he had had vaccines, tonics, and had altered 
his diet without relief The sneezmg and lacnmation and the 
stuffy sensation in the nose prevented him from attending 
busmess meetings, in fact, he had been forced to retire 

The patient ivas referred to me Apnl 9, 1920 from the general 
diagnostic service, with a questionable diagnosis of hay-fc\er 
He told me that his attacks were as severe in winter as in summer 
Exammation revealed congested and somewhat cyanotic nasal 
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mucosa and the turbinates bathed in a ■water}’’ secretion No 
eMdence of smusitis ■vras found. Roentgen-ray exammation 
of the smus •was negati\ e The general health -was good 

Apnl, 1920 the patient’s nasal ganglion "was cocainized -with 
10 per cent, cocain and treated -with 50 per cent silver mtrate, 
apphed to the mucosa over the ganghon The next ten hours 
he was miserable, the sneezing was verx- severe the nose ■was 
blocked, rhmoirhea was profile, and there were some pain 
and headache These ^Tnptoms subsided and at the end of 
twentj’-four hours he ■was much more comfortable The treat- 
ment ■was repeated on alternate days until three had been given 
Each treatment was followed by reactions of decreaang sei*enty 
After two weeks he ■was qmte comfortable and the attacks of 
sneezmg had ceased He ■was dismissed from the Clime at this 
time One X’ear later the patient called at the Chmc and re- 
ported that he had resumed his busmess activities and had had 
no further trouble 

Case n (351,732) ^Irs J S Z aged forty years, came 
to the dime March 7, 1921 because of gall-bladder trouble, 
for which surgery ■was adinsed She stated that she had attacks 
of sneezing •without regard to season or locahtj* and that she 
had been told that she had hay-fe\*er 

Exammation re^ ealed septic tonsils and boggj- and turgescent 
nasal mucous membrane, but no evidence of smusitis Con- 
siderable water}' secretion bathed all the membranes Exami- 
nation of the ears was negative Roentgen-ray exammation 
of the smuses was negatl^ e Her general condition ■was good, 
except for the s}'mptoms of gall-bladder trouble She stated 
that at times the sneezing attacks were so \aoIent that buttons 
burst from her dothmg Because of her history and the \-iolence 
of the attacks while she was at the Chmc it ■was not deemed 
vase to operate on the gall-bladder because of the danger of a 
herma should she har e attacks durmg her com’alescence 

March 4, 1921 the patients nose -was cocaimzed and the 
sphenopalatine fossa was treated ■with 50 per cent sih er mtrate. 
She spent the ne.xt twent}--four hours m sneezmg, this gradually 
subsided The treatment was repeated on the third day ■with 
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less marked reaction After a period of seven weeks, dunng 
which time she went home, she presented herself for recon- 
sideration of tlie gall-bladder operation She had not sneezed 
smee her recovery from the last treatment, and she felt like a 
different person A cholecystectomy was performed and tlie 
patient recovered uneventfully Tonsillectomy was tlien per- 
formed The nose was quite normal, there was veiy little 
secretion, and the cyanotic, boggy appearance of tlie mucous 
membranes noted at the first e\ammation had disappeared 

Case III (359,123) Dr DDT, aged tlurty-SL\ years, 
was examined in tlie Chmc March 23, 1921 The patient ivas 
in good general condition His tonsils had been removed 
His ears were normal The condition of his nose was similar 
to that of tlie patient m Case 11, and he gave a history of sneezing 
attacks, winters and summers, of four years’ standing Exami- 
nation of the smuses was negative 

March 24, 1921 the patient was treated mth 50 per cent 
silver nitrate, the reaction was like that in Cases I and II The 
patient left the Clinic five days later In subsequent letters he 
states that for five months he has had no further severe attacks 
Occasionally he has sneezed three or four times in succession 
There may be a few fibers which were not affected by the treat- 
ment and another application may be necessary 

TECHinC OF TREATMENT 

The technic is simple The nasal ganglion is first cocainized 
by passmg an applicator mth cotton dipped in 10 per cent 
cocain into the nose to the posterior end of the middle turbinate, 
since the ganglion hes just lateral to the posterior lip This 
cocain applicator is alloned to remain in position about two 
mmutes, after which it is withdrawn A second applicator is 
dipped in sterile water, inserted to the same spot, and allowed 
to remam m position about one minute The patient is told 
to note any symptoms w'hich may appear, and to report tlie 
folloivmg da}"- This procedure rules out malingering and func- 
tional disorders If the patient show's no effect by the second 
day, he is agam cocainized The second applicator is dipped in 
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50 per cent silver nitrate solution instead of sterile water, all 
excess solution bemg squeezed out This is allowed to remain 
in position about thirty’’ seconds This treatment is apphed 
to both sides The patient is mstructed that he maj’^ haxe a 
severe sneezing spell over a prolonged period and that he is to 
report dail}- About the third day the treatment is repeated 
As a general rule two treatments are suffiaent 

COMMENT 

The ganghon maj be mjected with alcohol as in the neuralgic 
types of nasal ganghon disturbances, but I haxe found the 
silier mtrate treatment equallj* efficaaous, smce silver has a 
certam selectiiitj' for neri-e-tissue, as is illustrated m laboratory 
techmc m which sili er is employed to demonstrate nen’^e-fibers 
The apphcation of sil\ er is less tedimcal than the mjection of 
alcohol, tlie techmc is simpler, and comphcations are less hable 
to del elop 

In conclusion I would state that if a patient complams 
of sneezmg attacks simulating hay-fever and the paroxj’^sms 
are not related to season or chmate, dust, or altitude, the 
sphenopalatme ganghon should be considered a factor It 
may be that the nasal ganghon m these patients is more super- 
ficially placed than m the aierage person and tlus also may 
be the reason why local application gixes rehef The super- 
fiaal position of the ganghon renders it particularly sensitive 
to external imtation There may also be other factors These 
sphenopalatme cases are not found often but they are found 
often enough to warrant being alert to their existence 
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CLINICAL AND SURGICAL EXPERIENCE IN DISEASES OF 
THE CHEST WITH SPECIAL REFERENCE TO PNEU- 
MOTHORAX* 

Wmis S Lemox and Arue R Barnes 


The problems of pneumothorax were subjects of discusaon 
by phj'Siaans more than one hundred years ago In their 
biographies and wntmgs is an ever-moving and intereting 
stoij* full of facts and fanaes of points settled and of others 
sharply debated It is quite unnecessary to repeat the names 
of the wnteis who have aided so much our understanding of 
the condition smce thia data hag already been reviewed In* 
several men m this coimtrv* especially by Emerson who has 
brought It up to modem times and has added the rqiorts of 
his own researches This work however appeared in 1903. 
and m the hiatus of eighteen years the world has advanced, 
new events have daborated new problems and called for new 
solutions of old questions 

Four distinct factors have influenced our conception of 
pneumothorax and our methods of treatment fl) the astonish- 
mg advancement of roentgenology as an aid in diagnosis. ^2) 
the improved methods of the administration of local anesthesia 
(3) a great war and (4) a great pestilence We cannot say 
too much of the importance of the Roentgen ray as an aid in 
accurate diagnosis It is mvaluable in many of pneumo- 
thorax espeaally m the small encapsulated hyoxapneumo- 
thorace descnbed by Sampson Heise and Brown in small 
collections in the presence of much Smd in larger collections 
when local adhesions prevent entire collapse of lungs and 
m the group m which the percussion note may be normal and 
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the position of the raediastinum unaffected because of pre- 
casting clironic inflammatoiy disease 

Because of the accurac)’' of roentgenolog)', honevcr, tiicre 
IS a tendency to overlook the value of an accurate historj' and 
of a painstaking physical examination One cannot understand 
pneumothorax by the mere evammation of a negative any 
more than one can understand tuberculosis by finding the 
bacilh m the sputum, a teclmical accomphshment tliat can 
be shared by an office assistant Yet, properly evaluated, each 
method is essential and each has materially mcrcased our knowl- 
edge The remarkable improvement m local anestliesia ivitlim 
recent years has made it possible to do away \ntli niucli of tlic 
apparatus of tlie past Local anestliesia reheves tlie surgeon 
of much of tlie dread of open pneumotliorax He can operate 
through a wound large enough to admit the hand, he can keep 
the lung expanded by the simple expedient of co-operalmg with 
a conscious patient, he can prevent danger by quickly convert- 
ing an open mto a closed pncumotliorax at tlic first sign of 
danger, he can operate in stages witliout subjecting the patient 
to the danger of repeated general anestliesia, and finally, he 
may have a feelmg of comparative assurance against the com- 
plications mcident to the use of an imtatmg general anestlietic 

Local anesthesia is tlie metliod preferred when open pneumo- 
thorax IS to be mduced In almost all cases it is sufficient if 
preceded by a narcotic If general anestliesia is necessarj', 
gas-oxygen is mdicated, and ether, m our opinion, is to be pre- 
ferred to chloroform, altliough some surgeons still use tins 
dangerous drug 

The great ivar and almost simultaneously a great epidemic 
gave matenal m abundance for the extensive practice of thoracic 
surgery, and resulted in a very markedly improved diagnostic 
accuracy and an addition to our knowledge, because neccssilj 
awoke interest and interest prompted experiment It is difficult 
to know to whom credit is due for our improvement in the 
treatment of influenzal empyema, so many ivorkcrs arrived 
at the same conclusion simultaneously, although the Empyema 
Commission authorized lanous procedures under which the 
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work was conducted Accustomed as we were to onl}’- one tj-pe 
of empyema, and almost whoU}' unacquamted with the strepto- 
coccal \anet 5 ’’, many hves were lost because of earty open opera- 
tion Graham and Bdl studied this problem from a threefold 
^•lewpomt (1) the effects of an open pneumothorax m normal 
and m diseased chests, (2) the experimental production of 
streptococcal pneumoma and empyema m dogs for comparison 
with the same disease m man, and (3) the effect of early opera- 
tion m dogs with experimental streptococcal empj’^ema From 
these experiments they were able to advance an enbreh' new 
conception of open pneumothorax and to measure wnth mathe- 
matic accuracj’’ the size of opemng m the chest wall compatible 
with hfe The limits, however, are large and are detenmned 
bx* so many factors that m practical surgerj"- they have not been 
accepted as a workmg basis for operatixe procedures From 
our own study we hax-e been unable to accept the hxqiothesis 
m its entirety WTien our patients are referred to Dr Hedblom 
or to Dr Lockwood for operation, the condition of each patient 
determmes the location and the size of the thoraac opemng 
The size of the opemng, m our expenence is not a differential 
surgical nsk and the operation is perfonned wathout pressure 
but preferabty with local anesthesia The need for usmg pres- 
sure has been seen but rarely, and the opemng of choice is the 
one best designed to permit the proper exposure and the necessaty 
mampulation 

In order to estimate with exactness the relatix e importance 
of open pneumothorax m thoraac surgeiy and the frequency 
with which special methods of anesthesia are reqmred for its 
control a suney of 498 operations has been made (Table I 
page 298) 
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T^BLE I 

Results of 49S Operations on 300 Patients with Thoracic Diseases 

Diagnosis 


Postpneumonic empj ema, encapsulated or chronic 136 

Pleurisy with effusion 107 

Complications Tuberculosis 19, primarj or metastatic maligiimci 
22 

Non-tuberculous sinuses 13 

Hydropneumothora\, hemopncumothora\, or p\ opncuniotliora\ 6 

Intrathoracic tumor 6 

E\trathoracic tumor 3 

Lung abscess 27 

Osteomj'elitis 2 

Abscess in chest muII (sarcoma elscuhcrcl 1 

Tuberculous ribs and pleura 1 

Foreign body in the lung I 

Pulmonary tuberculosis (chest wall colhpscd) 1 

Bronchiectasis or abscess 1 

Gunshot wound w ith empj ema I 

Pick’s disease I 


Total of 307 diagnoses in 300 cases, in 7 of which there was more than 
one operative condition 


Avesiltcsia 


Local or none trunk 

2S3 

Ether 

19S 

Combined 

21 

Miscellaneous 

26 

Tvpe of Operation 

Aspiration 

244 

no 

30 

2 

6 

26 

20 

2 

c 

Rib resection 

Evploratorj operation 

Aspiration and rib resection 

Aspiration and cautery 

Drainage incision 

Plastic operation 

Estlandcr or Schede operation 

Delorme decortication 

Decortication (unnamed) 

Excision of tumor (2 mtrathoranc 2 cxtrathoracic) 

Resection of gladiolus (mediastinal sarcoma) 

Foreign bods in the lung 

0 

9 

4 

1 

1 

IS 

Miscellaneous 
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Complications Dunng Operation 


Pam 

5 

Dyspnea or cjanosis 

10 

Weakness 

1 

Cough 

10 

Apnea 

1 

Expectoration (blood 5, pus 5) 

10 

Disturbed nervous sjstem 

12 

Pneumothorax 

3 

Hemorrhage 

2 


Con-alescence or Tern ination 

Satisfactor\ 

Slovs or unsatisfactoiA 
Superfiaal emph} sema 
Tuberculosis 

Cardiac or renal complication 
Earh deaths (within three weeks) 

Deaths (one to fit’e or more months) 

312 reports on 300 patients — 6 fall under two classifications 

As shown in Table I pneumothorax appeared as a comphca- 
tion following three operations Two of the patients expenenced 
no difficulty and the third had respiratory embarrassment only 
until the wound was dosed Thus, with present-day methods 
of deahng with diseases of the chest pneumothorax had to be 
reckoned with but once m 498 operations, and then was only 
of passmg senousness 

In certam tj’pes of operation m which pneumothorax must 
necessarily be mduced, it is ad^^sable to have the lung expanded 
on dosure of the w ound, differential pressure might be a deaded 
ad\ antage 

A ciurious senes of symptoms referable chiefly to the central 
neixous system appeared m 12 patients, consistmg of shock, 
with pallor, fading pulse, poor general condition or restlessness, 
ddated pupils de^^atlO^ of the eyes, and temporary bhndness 
Temporary paralysis and aphasia have been obser\ ed m patients 
not considered m this senes It has seemed to me that these 
conditions especially those affectmg the eyes and produang 
paralysis or aphasia have been more common followmg the 
use of the cauterj’ than any other method Howeier, this 
was not the case in the senes quoted 


258 

13 

1 

2 

2 

30 

6 
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Whether one beheves that the pressure on the two sides 
of the chest m unilateral open pneumothorax is equal or is not 
equal, does not detract from Graham’s epocli-making experiment 
The results of this work are clearly seen in our prescnt-daj’’ 
treatment of thoraac disease, especially of streptococcal empy- 
ema How satisfactory the method has been in the treatment 
of acute streptococcal empyema has been previously reported 
by Hedblom The data I have quoted in Table I refer to 
patients operated on smce Graham pointed out the importance 
of considering pneumothorax more fully Operations for pleural 
infections compnse by far the greatest number of operations 
on the chest Open pneumothorax need hardly be considered, 
the closed method after aspirations is the method of clioice 
The closed method is not necessary, however, because the delay 
before using nb resection methods is long enough to allow of 
the formation of adhesions which prevent marked collapse, 
the mediastmum and diaphragm are protected and the balance 
between tidal air and vital capacity is not disturbed I am 
referring, of course, to the treatment of streptococcal empyema, 
not of pneumococcal empyema 

A small proportion of patients require the production of an 
open pneumothorax This group includes (1) traumatized 
patients, (2) patients ivith tumors of the chest wall or within 
the thorax, ( 3 ) patients requiring drainage of abscesses in the 
mediastmum, and (4) patients requinng exploratory operations 
for diagnostic purposes In this group conditions ivithm the 
thorax more nearly approach those on which Graham has based 
his hj^pothesis and developed his formula In the cases com- 
pnsing this study Lockwood allowed air to enter tlirough a 
very small openmg and proceeded ivith the operation as soon 
as the accommodation could be obtained, makmg an opening 
sufficiently large to complete the n ork quickly and easily 
By closure of the openmg a closed pneumothorax is established 
on the first signs of danger from disturbed breathing With 
a consaous patient co-operation is especially easy and advan- 
tageous Hedblom prefers hanng a gas-oxygen apparatus at 
hand so that pressure may be used if there is danger from the 
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pneumothorax or if it urould be advantageous as an alternate 
method of anesthesia Artifiaal pneumothorax mduced a few 
daj*s before operation might be of some advantage but as yet 
•n e have not gi\ en the method practical apphcation 

It might be supposed that an openmg m the chest wall 
as large as a cross-section of the trachea would collapse the 
lung and keep it collapsed This is not necessarily true West 
reports that it is not an uncommon experience on openmg the 
chest for dramage of an empyema ca^^t^• to find that the lung 
which has been complete!}* collapsed by the effusion expands 
as soon as the pus is evacuated This phenomenon has been 
observed repeatedly m our own espenence West explams it 
as follows “The air in the tubes is not subject simply to at- 
mosphenc pressure durmg the phases of respiration Durmg 
inspiration a certain obstruction to the free mgress of air is 
encountered which produces a subatmosphenc pressure m the 
tubes amountmg to 0 5 mm of mercuiy* Durmg expiration 
a similar obstruction to the free egress of air is met producmg 
a pressure of 1 5 to 2 mm aboi e that of the atmosphere ” 
West beheves that these pressure oscillations are sufiBaent 
to expand the lung at least one-half and perhaps more pro- 
vided it IS unhampered by adhesions In operative work it 
IS impossible to determine whether or not on openmg the chest 
a lung will collapse or be projected through the surgical wound 
Lockwood beheves there is less danger m an openmg large 
enough to admit the hand than m a small openmg We beheve 
that the benefit of a qmet thorax on the side operated on has 
not been evaluated sufiaaently 

From a clinical study of 50 cases m which there was evidence 
of pneumothorax we found that they might be classified from an 
etiologic standpomt (Table II, page 302) 
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T\BLE II 

Tuberculosis 

Empyema (non-tuberculous) 

Spontaneous (unpro\ed etiology) 

Bronchial Sstula 
Traumatism 
Therapeutic 
Emphysema 
Thoracentesis 
Pneumonia (complication) 

Lymphosarcoma (complication) 

It toU be obsen^ed that the cases tabulated total more than 50, 
two factors were present in some mstances and the real cause 
of the pneumothorax could not be determmed As an example 
of the overlappmg, pneiunothorax was mduced elsewhere as a 
therapeutic measure m 3 cases, m 2 of tuberculosis and in 1 
of abscess of the lung Emphysema was claimed to be the 
cause of the pneumothorax m 2 cases m which other factors 
were excluded by careful study and m which emphysema was 
known to be present Five cases classified as spontaneous 
pneumothorax fulfilled Hamman’s definition, except that m 2 
the pneumothorax persisted more than eight weeks In one 
of these the history made it seem probable that tliere had been 
successive attacks which prolonged the penod of absorption 
We are of the opuuon that an arbitrary time limit as an absolute 
cntenon of diagnosis of spontaneous pneumothorax is unwar- 
ranted, and that the findings pecuhar to each case can alone 
determine to which group it should be attnbuted 

Nineteen cases of simple effusion had been aspirated, else- 
where, on an ax'erage of 2 8 times It is impossible to know 
how many tunes aspiration w'as responsible for air in the pleural 
space It must not be assumed that pneumothorax follomng 
aspirations is necessarily due to leakage through or around the 
needle Puncture of the lung may pronde the means for the 
escape of air, and by remairang patent, produce an open pneumo- 
thorax or a valxrular type of closed pneumothorax We witnessed 
this demonstrated recently The aspiratmg needle pierced tlie 
lung and at necropsy the lung was collapsed, the rent was found 
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28 
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patent, and promptly emptied the lung after it was inflated 
This patient did not succumb from pneumothorax, but from 
long-contmued endocarditis with decompensation The escape 
of air through the puncture could be made out readily when the 
inflated lung was immersed m water The lung was emphyse- 
matous, this result might not have occurred m a normal lung 
Unquesbonably the lung is punctured by the needle many 
tunes without damage We have repeatedly demonstrated 
a patent opening m lungs punctured at necropsy, when normal 
elastiaty seemed to have been mterfered with 

We consider aspiration m hydropneumothorax to be indi- 
cated only for diagnostic purposes or to reheve urgent dyspnea, 
and then it should be done only by tramed men accustomed 
to the requirements of aseptic surgery The most senous danger 
of repeated aspiration aside from that of creatmg a superadded 
sudden pneumothorax is the conversion of a hydrothorax or 
hydropneumothorax mto a pyopneumothorax, a sequence that 
had occurred in 5 of our tuberculous patients before we saw 
them Rosenbach beheves that two or three aspuations in 
patients with large amounts of exudate, even when performed 
with the greatest care, will almost certainly produce putre- 
faction and lead to rapid loss of strength Added to this danger 
IS the nsk of the formation of fistulae at the site of the aspira- 
tions, a sequence appearing in one of our tuberculous patients 
One type of case only seems to require commumcation with 
the outside One of our patients was seized with symptoms of 
urgent dyspnea followmg an operation for the removal of the 
lacnmal sac, and death followed in five hours under expectant 
treatment A previous careful examination had not revealed 
evidence of pulmonary disease and the case was classified as 
spontaneous pneumothorax We bdieve that expectant treat- 
ment IS insuffiaent m the urgent cases Paracentesis should be 
tried This view is supported by Fussel and Riesman, Meyer, 
Lord, Rosenbach, Fmdlay, and Weber Lord and espeaally 
Rosenbach prefer using conseix'ative methods first West 
uses a fine trocar or needle to which he attaclics a rubber tube, 
the latter being allowed to remain under stcnlc uater In 
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reference to the danger of reopening the perforation in the lung 
Findlay aptly remarks, “It is better to run the risk than to allow 
the patient to die of asphyxia ” 

CONCLUSIONS 

1 The danger of open pneumothorax is reduced to a minimum 
by the present methods of treating empyema, especially if of 
streptococcal origin 

2 Local or paravertebral anesthesia during operation is the 
method of choice, it possesses many advantages to the surgeon 
and adds to the safety of the patient 

3 It IS our experience that differential pressure is of advan- 
tage in a relatively small percentage of operations 

4 The size of the opening to be made in the wall of tlie chest 
is determined by the requirements of the surgeon because the 
mediastinum is rarely completely unsupported by adhesions 

5 The behavior of the lung cannot always be foreseen 

6 Certain forms of spontaneous pncumotliorax may require 
surgical intervention 
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PRIMARY CANCER OF THE LUNG FROM THE 
ROENTGENOLOGIC VIEWPOINT 

Russell D Caraiax 


Primary cancer of the lung, although relatively infrequent, 
occurs suffiaently often to make its diagnosis a subject of 
considerable importance 

Krause ates Hesse as ha\'mg found 99 cases of primary 
pulmonary carcmoma m 63,088 necropsies Von Wiczkowski 
compiled reports of 58,497 necropsies with 125 primary cancers 
of the lung These statistics and those of Adler and others 
indicate an madence of 0 15 per cent or more of all necropsies, 

1 per cent or more of all cancers, and over 2 per cent of all 
deaths from pulmonary disease 

SYMPTOMS 

Chmcally, the symptoms ^’aly in emphasis and, as Adler 
says, in many cases the diagnosis is impossible because there 
are no sjTnptoms pomtmg to the lungs In many instances 
with pronounced manifestations a diagnosis of tuberculosis is 
made, and, accordmg to Scott and Forman, Swan, and others 
this IS a common error 

Cottin, Cramer and Saloz, reportmg 29 cases observed at the 
cantonal hospital at GeneA a, state that m only 6 cases was the 
condition recognized dunng life Cases erroneously diagnosed 
fell mto two groups those mistaken for mediastinal tumor, 
bronchopneumoma, gangrene, tuberculosis, cjst or empyema, 
and those in which the pulmonary tumor was latent and symp- 
toms of extrathoraac metastasis (brain, hver, or spinal cord) 
w ere dominant 

The sahent sjTnptoms recorded include dj'spnea, cough, 
pain hemopt) sis fe\ er, and cachexia, all ^ arjang m degree and 
combination Dj'spnea ranges m seventy from a shght short- 
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ness of breath on exertion to harassing orthopnea, although 
frequently a symptom, it may be totally absent Cough is 
perhaps most common of all, m the early stages it is hkely to 
be constant, although not distressing, and dry, later it may 
become severe and accompamed by purulent or sanguinolent 
expectoration Pam is dependent largely on pleural imolve- 
ment, and vanes from mere discomfort to a stabbing pain 
Bloody expectoration is likely to occur at some penod of the 
development of most pulmonary tumors, and a profuse hemopty- 
sis may be the first symptom Fever has been reported m man}’’ 
cases, but m the absence of comphcations tliere is usually no 
marked nse of temperature Cachexia occurs irregularly, 
often late (Packard), and may be completely lacking, some 
patients mamtam good color and weight, and a few even gam 
m weight 

Obviously, the symptoms may be quite eccentnc in degree 
and m association with each other, and, while purely clinical 
antemortem diagnoses have sometimes been made, the majonly 
have been determined after death In later years the Roentgen- 
ray examination has been employed ivith advantage In this 
paper attention will be directed to the various phenomena 
observed roentgenologically 

Since the changes m the roentgenologic pictures on which 
all Roentgen-ray diagnoses are based are directly dependent 
on the situation, extent, and character of the patliologic altera- 
tions present, the observations of the pathologists m pulmonaiy 
malignancy are of fundamental importance 

PATHOLOGIC ANATOMY 

Adami and NichoUs state that pnmary cancer of the lung 
generally affects, by preference, the right side, and is either 
nodular or diffuse, that there are three mam types m which the 
new growth starts from the bronchi, or the bronchial mucous 
glands, or the alveolar epithehum, and that the tumors readily 
soften so that they are not unlike caseous tuberculous masses, 
and cainties may result from a discharge of this material into a 
bronchus 
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The Amencan Text-book of Pathologj'*' notes that secondary 
penbrondual and mterlobular nodules may surround the pnmary 
growth The pnmary nodes form uneven nodular papillary 
growths Portions maj’- break off and be mspired to deeper 
parts of the bronchial tubes produang secondary masses In 
some instances the neoplasm forms large sohtarj’^ nodes which 
spread penpherall)’’, affectmg air-cell after air-cell, and stuflang 
the lymphatics with cell-nests in its progress 

Kaufmann descnbes three forms of pnmary cancer of the 
lung 

1 A tumor beginnmg m the first or second branch of a mam 
bronchus, near the lulus This ma5’’ result m a circumscnbed 
stenosing infiltration, or a large nodule surroundmg the bronchus, 
or thick stnng-hke infiltrations extendmg out from the hilus 
along the lymph-^ essels, or a carcmomatous tymphangibs 
develops, with the greater and lesser Ijmph-channels filled 
clear out to the alveoh 

2 An infiltratmg form in which sometimes an enture lobe 
IS infiltrated with caseous pneumomc, caranomatous matenal 

3 A arcumscnbed tumor in the midst of a lobe, soft or 
hard more or less round, and of \ arymg extent There may be 
nodular foa m its Aiamty and eventually m the other lobes of 
both sides 

Aschoff speaks of two tj'pes, one ansing from a bronchus 
of the first to the third order, the other the infiltratmg t>T)e, 
in which large portions of the lung, or an entire lobe, maj' be 
filled with grajush-white or yellowish masses which have no 
sharply marked limits and whose ongm is hard to determme 
He notes that m many cases cancers of the lung are small and 
are not diagnosed intra vitam, death occurs from metastasis 
(to the brain for example), and the climcal symptoms are 
onl}’- those of the metastasis 

Ribbert says that carcmoma of the lung usuallj' anses m 
the wall of a bronchus, espeaall}’’ of the lower lobes, and is 
situated toward the hUus The bronchial lumen maj’^ be nar- 
rowed by thickemng of its wall or broadened bj' ulceration 
The tumor is seen commonlj' as a grayish-white mass “from the 
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Size of an egg to tliat of a fist ” It sometimes infiltrates an 
entire lobe ivitli a pncunionia-bke thickening There may be 
secondary nodules in the other lung The bronchial, mediastinal, 
and supraclavicular glands become carcinomatous In a special 
histologic form tlie canccr occurs as polypi spnngmg into tlie 
lumen of a bronchus 

Weller collected SS cases and added 1 of liis own He hoped 
tliat an analysis of a large number of cases of pnmaiy bronclual 
cancer would aid m forming a defimte chmeal picture of this 
condition and take it out of the mixed group of bronclual and 
pulmonaiy cancers witli which it is usually considered Con- 
trary to the current inew, Weller found tlie nghl and left sides 
to be involved ivitli equal frequency He also notes a proncncss 
to metastasis in tlie brain (12 cases) 

Passler in 70 cases of cancer of tlie lung found 47 (nearly 
70 per cent ) in which tlie lesion was probably primary in the 
bronclius 

Orth states tliat, Instologically, some of tlie cancers are 
cylinder celled or adenomatous, or, more commonly, small 
celled and polymoiplious, others show typical cancroid struc- 
ture The former may be regarded as arising from the bronchi, 
the latter eitlier from alveolar epithelium or from mctaplastic 
or existing flat epithelium in tlie bronclii Frequently cancroid 
IS observed in tuberculous cavities 

Delaficld and Prudden note tlie association of cancer with 
exudative pneumonia involving large portions of the lung as 
well as the pleura 

Adler’s monograph wtli 374 collected cases and his illumi- 
native comments tlicreon gives a careful analysis of the patho- 
logic conditions found He notes that the gross appearance 
is not uniform or characteristic One form, nhich occurs very 
rarely, is that of a single nodule, usually quite small, surrounded 
by a few minute mihaty nodules, deeply buried m the tissue 
of one lobe of tlie lung, producing slight symptoms or none 
A miliarj' form described by Wolff, Kokilansky, and Ehsberg, 
resembling mihary tuberculosis save tliat the small nodules 
arc larger than the tubercles, Adler believes to exist, but he 
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tLinl-t; these cases are not always pnmarj- A third form, the 
multiple nodular tj*pe as a rule mvolves at the begmnmg onl}’- 
a portion of one limg, the nodules varj’ m size “from that of a 
cheny pit to that of a fist, ’ with sharply defined boundaries 
and are not usually confluent An infiltratmg tumor startmg 
from a bronchus is ver 3 ' common It infiltrates the limg along 
the ramifications of the bronchus as well as of the veins, artenes 
h-mphatics, and even ner\-es Another form of infiltratmg 
tumor starts from a smaller bronchus or bronchiole affects 
only a portion of a lobe and is verj* dense 

Smce Adler s cases were collected from many sources details 
are often mcomplete, but a sur\-ey of the necropsy findmgs 
repeals many mterestmg facts 

One hundred and eightj'-eight of the cancers were m the 
right limg and 157 were m the left The most extensn e patho- 
logic change, as directl}* stated or to be inferred from the de- 
scription was m the upper lobe m 91 cases m the hilar region 
m 90, and m the lower lobe m 75 WTiile the nght middle lobe 
was often imphcated m conjunction with either the upper or 
lower it was mvolved alone m but 15 cases Practically an 
entire lung was affected m 4S cases and e\tensive mvasion 
of both lungs was recorded m 16 In only 6 instances was 
apical m^ oh ement noted iliharj,' lesions were observed m 6 
cases Metastatic nodules m other parts of the same limg 
or m the opposite lung were recorded in 60 cases Ini oh ement 
of the pleura was reported m 66 cases and flmd of lariTng 
amount was noted m 46 However Adler makes the statement 
that m nearly ei eri* case of lung tumor the pleura partiapates 
to a certam extent m the morbid process In about half the 
cases mvoh ement of the bronchial or mediastmal liTnph- 
nodes was specifically mentioned Canties small or large 
smgle or multiple m the carcmomatous tissue were obsened 
in 60 cases though in numerous instances these were filled with 
necrotic matenal 

Many comphcatmg factors which would matenalli* affect 
the Roentgen-ray picture become apparent on studj-mg these 
reports Thus, m 75 cases the large 1 essels m the mediastinum 
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were either invaded directly or compressed by the tumor mass 
Bronchiectasis was recorded in no less than 28 cases, 19 cases 
were either probably or defimtely assoaated with tuberculosis, 
a few showed tuberculous cawties, and m 3 the mihaty form 
of tuberculosis was noted Atelectasis from bronchial obstruc- 
tion or compression was mentioned in several cases, in a feu 
instances pneumonias of vanous tjpes were present Of more 
general interest is the fact that metastasis to the brain uas 
found in 38 cases, and in II others the dura or cramal bones 
were affected Secondaiy lesions of the liver, kidneys, spleen, 
bones, or other organs were, of course, noted in a large number of 
cases More than 70 per cent of all the cases occurred in males 
Regarding the Roentgen-ray examination Adler sa 3 'S “It 
has repeatedly been noted that in lung tumor the mobilit) 
of the lung is markedl}'^ dimimshed or entirely abolished In 
cases of mediastinal tumor the respiratory mobility of the 
lung remams unchanged or is increased, and Jacobson has found 
this valuable m distinguishing between the two types of tumor 
The shadow of a caranoma or sarcoma just starting 
from the hilus and gradually extending toward one of the pul- 
monary lobes IS a very striking picture, and often suggests the 
tumor diagnosis when the obserx^er, though other charactenstic 
symptoms were present, would haxT been led astray The 
mterpretation is more difficult when the shadow extends oxer 
the upper lobe of either side, as this is the favonte localization 
of tuberculous processes Sometimes the sharp linear delimita- 
tion at the base of the shadow makes for tumor rather than 
tuberculosis It speaks for tumor also if the affection is con- 
fined to one upper lobe But xvhere tuberculosis is 

assoaated xvith advancing carcinoma or sarcoma the Roentgen 
rays are of httle value, and if a differential diagnosis is possible, 
it must be attempted by other means ’’ 

ROENTGENOLOGIC FEATURES 

Among the roentgenologists xx'ho hax^e gix^en painstaking 
descriptions of the disease are Arnsperger, Grocdel, Otten, 
Assmann, Barjon, Jaugeas, Holmes and Ruggles, and Christie 
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Amsperger has noted two roentgenologic forms, the cara- 
nomas which extend from the hilus with streak-hke extensions 
mto the adjacent lung field, or those m which the surroundmg 
fi pid IS sown with small areas correspondmg to Otten s vanetj’- 
mAohmg the parenchjTna of a lobe In the first form there 
IS an mtense shadow with a convex border extending mto the 
lung and with prong-hke projections from the border or numer- 
ous small shadows around it The small spots are not clear 
cut and are most distin ct m the direction of the hilus ramifica- 
tions These tumors are mostly bronchial caranomas which 
begm m the hilar region and go out along the bronchi The 
areas broaden m all directions and progressively imolve the 
enture lung or only a single lobe gi\’mg a picture like that of 
tuberculosis It contrasts with the u m form sohd tumors such 
as sarcoma When the mediastinal glands are imohed it is 
often hard to detemune whether the ongmal growth was in 
the lung or m the mediastinum 

Krause, discussmg all lung tumors dassifies them m three 
roentgenologic groups (1) Tumors which extend as an arch 
from the hilus shadow Of this sort are the carcmomas uhich 
ongmate m or around the mam bronchus near the tracheal 
bifurcation (2) Tumors which infiltrate a lobe These show 
as large dense shadows shaiph' set off from the clear lung 
A sarcoma of the upper lobe which Krause saw, exemplified 
this class (3) Small tumors m the medial lung field To these 
belong the connective-tissue tumors such as fibromas, osteomas, 
chondrohpomas and enchondromas 

Jaugeas finds that carcmoma is located either at the hilus 
or m a lobe Hilar cancer gives an mtense shadow with radia- 
tions from its convex border Lobar cancer sometimes over- 
shadows almost an entire lung leavmg clear areas only at the 
apex and base The signs are not charactenstic for they are 
seen m v anous other affections Pnmarv* sarcoma of the medi- 
astinum is distingmshed by its clean contour and rounded form 
Assmann points out that the Roentgen-ray shadows of 
tumors are not onlj due to the tumor tissue itself but also to 
numerous complicating factors espeaallv to neighbonng infil- 
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trative processes, atelectasis due to compression of a bronchus, 
connective-tissue formation, and shrinking processes Often 
there is gangrenous disintegration of tissue or abscess formabon 
or pleural evudates which may completely change the onginal 
character of the Roentgen-ray picture He cites 2 cases of 
pnmary cancer, confirmed by necropsy, both of winch showed 
dense semicircular shadows m the hilum witli radiabons tliero- 
from In each instance the cancer originated m the nght bron- 
chus He also had a case in w'hich there w'as a tumor of tlie 
right upper lobe, filhng the entire upper field and having a 
sharp, honzontal lower border Shrinking processes and im- 
peded diaphragmatic movement on the affected side were also 
noted It could not be disbnguished roentgenologically from 
a postpneumomc carnification 

Holmes and Ruggles state that pnmary cancer is practically 
always umlateral and occurs m tw'o types, nodular and infiltrat- 
ing The former consists of dense, rounded masses, occurnng 
near the hilus, and sharply marked off from tlic lung tissue 
In the infiltrabng type the tumor anses from a bronchus, infil- 
trates the lung along tlie bronchial ramifications, and gives an 
mcrease in density of the Ixmg markings, or it may involve 
surrounding lung tissue and be seen as a mass noth fairly smooth 
edges except the advancing margin, which is irregular Col- 
lapse of the lung may cause displacement of the heart to the 
affected side Fluid in the pleural space occurs early 

Barjon recogmzes cancer of the lobe and cancer of the lulus 
The former is characterized by an extensive shadow' occupying 
an entire lobe, preferably an upper, and resembhng a frank 
pneumoma, though less opaque and less homogeneous In the 
only case of cancer of the hdus w'hich he saw the left lung was 
congenitally deformed, the tw'o lobes were dmded not by a 
lateral fissure, but by a longitudinal fissure, and the cancer w'as 
confined to the hilar lobe 

Chnsbe, from the roentgenologic point of mow mentions 
an Infiltrab^e type, a miliary type, and findings which are not 
typical He designates as the infiltrative tj'pe that originating 
m a large bronchus with a roughly circular shadow shading 
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off into the lung and with radiating processes Bej'ond this is 
a less dense shadow zone caused by congestion and atelectasis 
If there are also some small mdistmct outlying nodules, Chnstie 
considers the picture characteristic Diffuse nodules, inth 
hazy penphenes throughout the lungs are seen in the mihaiy 
tj-pe 

Ten cases of pnmaiy mahgnancj' of the lung and pleura 
ha^ e been obsen-ed b}- Engdbach and Schnoebelen The lesions 
included carcmoma and sarcoma of the lung and endothehoma 
of the pleura Several illustrative roentgenograms are pre- 
sented The wnters assert that the majontj* of mahgnanaes 
occur pnmani}’- m the mediastinum and mvade the upper lobes 
of the lungs, more frequentlj' the nght In the absence of 
pleural m\olvement the Roentgen-ray shadow of the tumor is 
even!}’ dense not confined to lobar boundaries, and its progres- 
sive mfiltrative grow th, as shown b}' successive exammabons, 
furmshes ^ ery posibA e diagnosbc informabon 

Otten reports 13 cases of pnmaiy* cancer all exammed intra 
VI tarn by the Roentgen ray and proved by necropsy 11 were m 
men, 2 Here m women In 7 cases the right lung was mvohed 
m 6 the left An upper lobe vras inx-aded m 9 cases 3 m con- 
juncbon with the nght middle lobe Bronchial ongm of the 
growth was detenmned m 9 of the cases Imphcabon of the 
hilar and bronchial lymph-nodes was found m 9 From a 
roentgenologic ^'lewpolnt Otten disbngmshes two mam groups 
besides a mmonty of cases which were either mtennediate 
between the groups or could hardly be classified In the first 
group (6 cases) the tumor arose from a large or mam bronchus 
and spread out over one or two lobes, transfo rming them mto 
a compact mass Accordingly the lobar shadow dommated 
the Roentgen-ray picture, the shadow was dense usually homo- 
geneous, rather sharply dehmited and extended from the bins 
to the thoraac waU Although an upper lobe was miohed 
m most of this group a stnkmg feature was the comparafave 
exempbon of the apices, which e\en when unphcated remamed 
somewhat translucent In the second group of 3 cases the 
new growth followed the bronchial bee outward bom the mot 
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of the lung, infiltrating the tissues, but not in^oUing any large 
lobar area In this group the chief Roentgen feature was the 
shadow m the hilar region, fairly dense, but not homogeneous, 
and becoming thinner peripherally The remaining 4 cases 
were someivhat different and Otten does not classify tlicm in 
the second group, but the lesions ivere largelj’^ hilar, with per- 
ipheral shading off Otten points out the difficulties attending 
the Roentgen diagnosis of this condition, and, although the 
Roentgen ray is of vast assistance and may supply determining 
evidence, it should be used, he msists, only as an adjunct to the 
chmcal examination 

McMahon and I, in reporting 5 cases from the Clinic about 
four years ago, classified them roentgenological!}' in three 
types — ^infiltrative * mihary, and mixed The term “infiltra- 
tive” was apphed to those showing massive shadow’ areas, 
“miliary” to the small shadow’s scattered through both lungs, 
and “mixed” to combinations of large and small shadows 
One of the cases classified as miliary w'as proved at necropsy 
to be carcinoma, wnth no endence of a pnmary grow’th else- 
where Thus the type seemed to be w’arranted roentgenologically, 
as the mihaty shadows dominated the roentgenograms 

TECHOTC 

Stereoscopic plates are essential to satisfactoiy’ e\amma- 
tion of the chest These may be made w’lth the patient stand- 
ing, sitting, or prone, in our work w’e prefer the standing posi- 
tion Roentgenoscopy is an important supplement to roentgen- 
ography, especially in those cases in which the mediastinum is 
invaded, in order to distinguish between cancer at the root 
of the lung and aneurysm or other mediastinal lesions It is 
especially valuable in determining the presence or absence 
of pleural effusions Fluoroscopy permits inspection of thoracic 

> While the term “to infiltnte" and its dematnes hi\e i rather definite 
meaning to the pathologist, the> are often applied to dnerse tjpes of roent- 
genologic shadows, and thus tend to gite confusing impressions further, 
the roentgenologic appearance cannot determine whether a lesion is an in i - 
tration or a process of some other character It seems adsisahle, therefore, 
to abandon the term in the descnption of phenomena in the roentgenogram 
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conditions at any desired angle of Anew, as n ell as their behanor 
dunng ^ anous phases of respiration In this connection Adler’s 
remarks, abo^e quoted regarding the different effect of pul- 
monaiy' and mediastmal tumors on the respiratoiy mobihty 
of the lung are nell north remembermg In doubtful cases re- 
e'camination at internals mil shon the rate of gronth of the 
lesion and assist in determimng its probable character 

AUTHOR’S SERIES 

In Tables I, II and III are presented the essential features 
of 37 cases The matenal nas classified and tabulated b)’ Dr 
Charles H Heacock of the Mayo Foimdabon, 28 of the cases 
are from the Majo Chmc Nme nere obtained at the sugges- 
tion of Dr H E Robertson, from the records of the Depart- 
ment of Pathologj* of the Umiersitj*- of Minnesota, for the 
roentgenograms of these I am mdebted to Dr R G Alhson, 
Roentgenologist of the Umiersity Hospital (3 cases) Dr K 
Ikeda, Roentgenologist of the Minneapolis General Hospital 
(4 cases), and to Dr C W Pettit and Dr H B Sueetser of 
Minneapolis (1 case each) 

Seienteen of the 37 cases nere verified by necropsy (Table 
I) Biopsy w as made in 10 cases, in 7 of these cancer was found 
m the tissue examined (Table H) Ten cases are supported 
by chmcal and roentgenologic evidence -which was considered 
reasonably diagnostic (Table III) 

Roentgen-ray findings in each case are noted in the appro- 
pnate column of the tables A companson of the necropsy 
reports mth the Roentgen-ray findings m this senes mil occa- 
sionall}’- show apparent or real discrepanaes The necropsy 
findings must be accepted by the roentgenologist, and he can- 
not hope to understand the Roentgen-ray picture without some 
knowledge of them but he may often note considerable differ- 
ences between his obsenations and those of the patholo<Tst 
Unless the necropsy report is unusually profuse in details factors 
whicli matenally affect the Roentgen-rav picture such as 
circulaton’ stasis atelectasis pneumonic infiltration etc 
ma> not be recorded bj the pathologist whose attenbon is 
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particularly focused on the tumor masses Further, the roent- 
genogram IS seldom made immediately before tlie death 
of the patient, owing to the usual lapse of time between the 
two events^ the condition seen at necropsy is likely to be more 
extensive than that mdicated by the Roentgen-ray examination, 
and may be radically altered In the third place, a large dense 
shadow does not necessarily sigmfy a solid tumor mass, but 



Fig 61 —(Case 1921, 191 ) Lobar t> pe Dense shadow in the right 
upper lobe No shadow s indicating mctastases Case pro\ ed by necropsy , 
specimen, Fig 62 


may result from the overlapping shadows of a multitude of 
small tumors 

Any classification into roentgenologic tj-pcs is more or less 
arbitrary, and the most simple one seems most desirable Fol- 
lowing Arnsperger, Jaugeas, Barjon, and Olten, therefore, we 
may recognize tiro main general t^Tpcs with respect to the silua 
tion of the principal shadows, namely hilar and lobar, sub- 
diMding them as necessary' A conxcnicnt classification of the 
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37 cases here reported could be expressed diagrammatically as 
follows 

1 Lobar cancer, 14 cases 

A Massive shadow mvohmg part of a lobe, an entire lobe 
or more, accompamed or not accompamed b}"- smaller shadows 



Fig 62 — (Case 1921, 191 ) Photograph of specimen Lung laid open, shoe- 
ing carcinomatous tissue at c (Table I) 

in the pulmonary field (metastatic areas) Of these there were 
12 cases in 6 of which the large shadow was sohtarj* the other 
6 showing small metastatic shadows in \anable number (Fies 
61-65) 

B Multiple small diffuse shadow s in the lung fields e\ identlj 
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metastabc, but wth no parent shadow distinguishable, the 
miliaiy form, 2 cases were of tins variety (Fig 66) 

2 Hilar cancer, 23 cases 

A Mass shadow at the root of tlie lung, wth rounded, 
circumscribed, clear-cut border, 7 cases (Figs 67-70) 





Fig 63 — (Case 1920, 363) Lobir type Entire left chest flcnsdj 
shadowed, thinning out somewhat abo\e Henrt displ-iced to tfit left Cisc 
proved by necropsy (Table J) specimen, F ig 6i 


B Mass shadow at the root of llie lung vitii prong-hke 
projections from its border or rounded vith a liary margin, 
16 cases (Figs 71, 72) 

The massive shadoiis of the lobar type (A) \ancd in general 
outhne, some took the form of the lobe which was completely 
involved, others were somewhat quadrilateral In the main 
the shadows were markedly elense and fatrly uniform except 
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at their penpher3% where, unless they extended to the thoraac 
wall, they showed a ha^-^ thinning out In one case the shadow 
was mottled and of vanable densit}' throughout 



M (Case 1920, 363 ) Photograph of specimen Left lung solid \nth 
areas of carcinoma (c) scattered throughout collapsed lung (o) (Table I) 

The cases of the miliarj’^ ^a^et}' fB) were exactly similar 
to nuharj' metastasis from an extrathoraac focus, and the 
roentgenogram did not show any particular shadow which 
d be assumed to be the onginal lesion It would be absurd 
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to suppose that each mihary nodule represents a primarj-^ focus, 
rather is it to be assumed that the innumerable small nodules 
are metastatic from one undiscovered focus either at the root 
or elsewhere in tlic lung, no e\traUioracic pnmarj'' growth being 
found Nevertheless, Adler’s reserved attitude toward such 
cases is not unreasonable, since mihary metastatic nodules 



Fig 65 — (Cnsc 160,751) Lobar t>pc Missnc slntlow m the right 
middle lobe Melaslasts in both Jungs In our experience this tjpe nitli 
metastnses Ins been pathognomonic Case proved by necropsy 

in the lungs from cancer of other organs arc rclatncly common, 
and search for an outside focus should be thorough 

In the first subtjTie of hilar lesion (A) the margin of the 
growth was smooth and regular, and contrasted sharplj with 
tlie lung field, while the second subtype (B) cxhiiiitcd either 
spur*hkc protuberances from the border, or the margin was 
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hazily dehneated It maj* be assumed that m the first instance 
penpheral extension of the tumor ■vras more or less sharply 
limited from the surroundmg tissues while m the second the 
growth had become irregularlj- infiltrating 




Fig 66 — (Case 355,483 ) Miliarv type The multiple shadoirs are of 
metastases the pmuarj lesion was behe^■ed to be m the lung, as none could 
be discovered elsetihere The pnmarj focus roa\ have been small as m 
Case 1921, 239, m 'nhich there was metastasis to the spme Biopsi Cemcal 
Ivmph-node carcmomatous 


The relatite frequencj* of the \anous Upes and subtj'pes 
m this senes is shown bj' the statistical figures The marked 
preponderance of hilar o^ er lobar lesions (23 to 14) is consistent 
^ith the more common ongm of these cancers from a prmapal 
bronchus It is noteworthy also that two-thirds of the hilar 



334 


KUSSELL D CARJrAN 


lesions gave Roentgcn-ray endcnce of actuely invading tlic 
pulmonary parenchyma 

Tn'enl 3 '-nme of the entire scries of patients were men, 
7 were women The average age iias fifty years, tlic youngest 
patient, confinned by necropsy, was seventeen 



r IK 07 — (Cist 328,955 ) Hilar tj pe I irgc dense circiim«cnbccl 
shaclo\N projecting from the left hilum On tins sick the lung is colhpsed, 
producing pncuiuothorax, nliicli is especially uell seen aborc the shadon 
In the right hilar region is a less dense, smaller, circimiscnbcd shadow Small 
amount of lliml in the right base \pices clear f .asc proacd b> iitcrops> 

Roentgcnologically the predominating shadows were in tlic 
lung fields (lobar) in 14, 2 of these being of the miliary \ anet> , 
and in tlie hilar region m 23 Of tlic lobar cases, the pnncipal 
shadow was in an upper or middle lobe in 7, in a lower lobe in 5 
Of tlie hilar cases, 6 showed sharply circumscribed lesions. 
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whfle 16 had irregular margins Roentgen-raj* evidence oi fluid 
•WES noted in 6 cases 

In the cases proved by necropsj' alone similar proportions 
•were found 6 lobar 1 mihaiy and 10 hilar lesions Seven 
of the hilar lesions had insular borders Roentgenographic 
signs oi flmd ■were seen in 2 cases 






f 

i 


Fig 6S — (Case 270,910 ) Hilar ti-pe. Large circumscribed henusphenc 
shadosr p-ojcctiag from the left hilum to the late's! chest nsU Clmicall\, 
F^marv cancer death one vear after etacunation 


The necropsy finding s show certam ditergences from those 
reported by the roentgenologist, due mainl y to the continued 
progress of the disease after the Roentgen-ray evammation 
Thus fluid -was found at necropsy m 10 cases the amount rang- 
mg from a few cubic centuneteis to 1600 Ca\ntie5 were found 
m 3 cases, m 2 of these the cainti^ were small and filled -with 
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pus, m 1 case there were three large ca\utics whicli had not 
been shown b)’- the Roentgen ray The bronchial origin of tlic 
tumor was established by the necrops)' m 5 cases, tlie lobar 
ongin in 2, and the origin was not determined in 10 

I have reviewed the cases of pnmary cancer of tlie lung 
largely for the purpose of determining, if possible, wdietlier 



p,g 69 (Case 1921, 8 ) First examination Dense circumscribed shadow 

extending from left hilum 


there are any charactenstic Roentgen-ray signs of primary 
cancer of the lungs One appearance, namely, a dense lobar 
shadow with sniaUer areas suggesting metastasis, I consider 
pathognomonic (Fig 65) Howexer, it should be apparent 
tiiat because of the xaiymg situation, the extent 
gross character of the lesions, and because of “mpl'C^ing 
factors, such as pleural effusion, interference with Uie pulmonarj 



ROEXTGEXOLOGY IX PETUARY CAXCER OF LUYG 337 


circulation, atdectasis, bronchiectasis tuberculosis and other 
pneumonic processes there can be no constant Roentgen-ray 
picture of cancer of the limg But there are certam Roentgen- 
rax findin gs nhich should lead the roentgenologist to sugiect 
its presence Among these are 

1 A large dense shadow mvohnng a portion of a lobe, an 
entoe lobe, or more, with hazj* margins throughout or only 
partly clear-cut, sparmg the apices and assoaated with shadows 



Fig 70 — (Gise 1921, S) Second e^amlnatIon Shadow at left hilum in- 
creased in size ^ eiling of left upper lobe 

at the root of the lung or extendmg to it Such findmgs, if 
assoaated with smaller shadows mdicative of metastasis, I 
would consider pathognomorac of primarj- cancer 

2 A dense shadow at the root of the lung t anable m size. 
With a com ex outer border either smoothly curved or with 
hnear shadows juttmg from the border Occasional!}’’ the lung 
field peripheral to the tumor may show a shght mcrease m 
densit}’ due to passi\e congestion or atelectasis 

'OL. 5 — 22 
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3 Miliary lesions in both lungs ^Mth or williout a gross 
parent shadow 

In other words, in the classic and more common cases of 
primary cancer the principal Roentgen-ray sliadows are char- 
acterized by marked densitj’^ and irregularity of shape, are more 
likely to be situated at the root of the lung or in an upper lobe, 




ir,„ 71 —(Case 296,247 ) Hilar type Large dense slndon Mitli ndnt- 
•I” '-oft “r 

cnhTgcd Biopsy Supradavicubr ghnd ciranonntous 


or mvolvo both, arc seen more otlen on the nghl ado, alTcct 
one lung only or at least chielly, and arc often actompanicd 
W smaUer Itdotrs of local meUstasis, although generally 
Ss IrneLi than m metastasis from eUrathomine lesions 
However, classic cases cannot routinely be 
examiner should keep m mind the mevit.iblc cxccpUo 
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With present limits of knowledge and e-rpenence it is hardly 
concavahle that in the earhest stages of pnlmonaiy cancer a 
wdl-founded diagnosis could be made by am* method For 
esample m one case of tins senes (Case 1921 — ^369), m which 
death occurred from spmal metastasis the roentgenograms 



Fjg 72 — (Cisc 199,262) Hilar t\pe Dense n edge-shaped shadon 
inth irregular borders extending downward and outward from the nght 
hilum Densitx of left hilum exaggerated Lung markings accentuated, 
cspeaalU on the left \piccs clear 


(Figs 73 74) ga\e no diagnostic e■^^dence of the small bronchial 
cancer di5co\cred at necropsy Howe\er patients seldom come 
for medical attention until the growth has attained substantial 
proportions and at this stage the discoxery of at least a pul- 
raonaiy lesion is not usually difficult Bj* its demonstration 
of unwonted shadows the Roentgen ray particularly excels 
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in this field Whether the revelation of an abnormal condition 
can be earned to a complete diagnosis depends on numerous 
arcumstances, in some instances the Roentgen-ray examination 
alone may be reasonably decisix'e, in many a combination mlh 
the chmeal findings will be necessary in order to form a con- 
clusion, and 111 a small minority no positive decision can be 
made after the application of every test, for all methods, short 



1 
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Fig 73 — (Case 1921, 239 ) Lung fields clear Sliglil accentuation of 
each hilar shadon No Roentgen ny CMtIenec of small bronchial cancer 
found at necropsy Death due to metastasis to the spine, specimen. Fig 74 

of a careful necropsy, may fail to make the diagnosis, as I have 
observed in more than one instance (Figs 75-80) 

The lesions from xxhich pnmary cancer of the lung must be 
differentiated arc quite numerous, and the ability to make such 
differentiation wll depend on the examiners’ familiarity with 
the Roentgen-ray signs of the different diseases Among these 
lesions are 
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Simple chrome pleunbs pleural plaques, mterlobar effusions, 
encysted empyemas, bronchiectasis, pneumonokomosis, post- 
influenzal processes, abscesses, gangrene cysts lobar pneumoma, 
syphihs of the lung, mechastmal new growths, aneurj'sms, 
Hodgkm’s disease, sarcomas, bemgn tumors, tuberculosis and 
metastatic mahgnancj- 

Simple chrome pleuntis and pleural plaques, as seen roent- 
genologically, commonly mvolve the surface of one lung In 



Fig 74 — (Case 1921, 239 ) Photograph of specimen Caremomatous tissue 
in left bronchus at c 

pleuntis the affected area shows as a ^elhng, somewhat irreg- 
ular in density- through which the nbs can be seen Plaques 
are likewise irregular as to density', \anable m size and shape, 
are arcumsenbed m outhne and often contam calcareous 
matcnal 

Pleural effusion serous sanguineous or purulent, commonly 
eUendmg from the base upward, obliteratmg the costophremc 
angle, most often unilateral and showing a horizontal flmd 
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level above or tlie cu^^'ed hne of Damoiseau, is familiar in its 
Roentgen-ray aspects, and not likely to be confounded with 
cancer of the lung Change of the fluid level intli dianging 
posifaon of tlie patient is disbnctive Fluid accumulafaons 
occur m association ivith cancer, but usually otlier manifesta- 
tions of the latter are also visible elsewhere in tlie tlioraac 
field Extensive collections may mask intrapulmonic endences 
of tlie growth, and in suspected cases reray after paracentesis 



Fig 75 — (Cisc 1921, 147 ) Januirv 5, 1921 Circiimscrilicd shadow in\oI\- 
ing part of right upper lobe 


IS advisable Although in 12 per cent of Adler’s cases fluid 
was reported to be present, the amount was often small, on 
the whole, this condition should seldom be a senous obstacle to 
diagnosis 

Encysted empyema is likely to gi\ e a rounded or oval shadow 
of sharp outhne, often mesially situated and seldom multiple 
A gas bubble, sonieUmes quite small, may occasionally be seen 
in tlie top of the shadow 

Interlobar effusion, as I have seen it and as seen by Ass- 
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maTin, ga^e a Single rounded shadow of moderate, uniform 
density’, well out m the lung field, with dear lung tissue around 
it, and was not connected with hilar shadows Such a shadow 
with its obnous mterlobar location and unaccompamed by 
shadows suggestmg metastasis would be indicate e of mter- 
lobar effusion rather than prunaiy- cancer 
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Fig 76 — (Case 1921 147) Februan 17 1921 Shado\^ in nght upper lobe 
has largch disappeared, lea\'ing hea\ \ linear radiations 

Bronchiectasis has been descnbed bv Moore as of three 
tj-pes — ^mfiltratiie cjhndnc and sacculated The first tA-pe 
has a roentgenologic resemblance to chrome bronchitis, the 
second produces a fan-shaped mottlmg with greatest density 
at the hilus and showing one or more small pseudoca^^tatlons, 
the third h-pe shows larger multiple pseudoca\ntations 1 to 
3 cm m diameter surrounded bj dense fibrous tissue Only 
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the second or third types are hhely to be confounded mth 
cancer, but, as the lesions are often bilateral and somewhat 
symmetric, they ivould hardly be confusing 

In this connection it should be emphasized that pninarj’’ 
cancer originates from one focus, and hence is always unilateral 
m its early stages at least No one has ever repotted a pnmaiy 



p,g 77 — (Case 1921, 147) March 17, 1921 Shadow similar to that scon 
at first examination (Fig 75) 

cancer of bilateral or multiple ongin Both lungs can be ini olved 
either by e\tension of the focal growth or by metastasis For 
these reasons we may expect the Roentgen-ray cMdences of the 
disease to be manifest only in one lung, or, if both lungs are 
invaded, to predominate on the side where the onginal lesion 
IS located Therefore, a bilateral and symmetnc lesion is prob- 
ably not pnmar>' cancer 
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Pneumonokomosis of the adA'anced tA'pe shows patch}* 
shadows of vanahle densit}* and size situated in the subapical 
region It is bilateral and fairly s}mmetnc In the more 
chrome cases the dense shadows may suggest consohdabon 
In this lesion the roentgenologic charactenstics are so different 
from pnmar}* cancer that the two diseases are not likely to be 
confounded 



I 


Fig 7S — (Case 1921, 147 ) March 24, 1921 Shadow now ina'oU'es right 
upper and middle lobes 

Abscess of the lung commonl} appears as a single shadow 
of moderatel} increased densit} \anable in shape sometimes 
round, uath a haz} irregular border When partially eiacuated 
the flmd le\el of the rcmaimng contents makes the picture 
charactenstic Gangrene casts a shadou similar to Aat of 
abscess, but is less likely to show cantation 
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Hydatid cysts arc usually single, though sometimes multiple, 
they lend to occur in the right lower lobe, and when unruptured 
produce a arcumsenbed rounded opacity Pnmar}' cancer 
situated in a lobe seldom shows tlic rouiidness of cysts, but 
one of the cases reported by Cottin, Cramer, and S.doz’ga\c 
a circular shadow in the nght ape\ and w as mistaken for a cj st 



p,g 79 — (Cisc 1921, I-17 ) Plwtognph of siKiimcn lliitltiicd pUiin (a) 
broncliicclidc cixiiit*- (*) ciranonnloif, tissue (r) (lihli I) 

Dcnnoid cysts arc single, arise in the mediastinum, and arc 
less opaque than hydatid cysts Barjon tomments on the 
perfect roundness of cysts, as tliough they had been traced 
by a compass 

The shadow of lobar pneumonia is less intense than that of 
carcinomatous infiltration Commonlj Uic clinical histor>’ 
IS quite definite E\cn without such a historj' the rapid sue- 




ROENTGENOLOGY IN PRIMARY CANCER OE LUNG 347 


cession of changes obsened roentgenologically would point to 
the diagnosis Chnstie has seen slowly resohmg brondual 
adenopathies and localized pneumonic processes following 
influenza or caused by Streptococcus hcnwlyttcus which he 
thinhs; might be mistaken for mahgnancy of the lung 



} 


Fig SO — (Ci£c 109 6S5 ) Specimen of mtliarv t\pe of pulmonan cancer 

Syphihs of the lung, because of its mfrequenc>-, will not 
often enter into the differential diagnosis although a few fairly 
w ell-pro\ ed cases ha\ e been reported Assmann recounts a case 
m which a Roentgen-rai examination by Forssell show ed enlarge- 
ment of both hilus shadows cspeaally intense on the nght 
with a consolidation as large as a “goose egg” and branches 
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radiating into the pulmonary tissue At necropsy this con- 
sohdation nas found to be made up of conncctne tissue, strands 
of which extended into the upper and middle lobes In one 
of our own cases the median shadow nas markedh enlarged 
TOth increased density along tlic mam bronchi In addition’ 
the heart was enlarged and the aorta dilated At necropsy’ 
patcliy fibrous infiltration was found around each lulus, also 



Pig 81 — Hodgkin’s discisc, p^o\cdb^ ljiop'!\ 

a saccular aneurj^sm of the aorta Rare instances of gumma 
in the pulmonary parenchjmia ha% e also been recorded Christie 
illustrates a case with a large gumma near the nght lulus, uhich 
shows considerable similanty to an early cancer of the lung 
In most cases of syphilis of the lung, ho\\c\er, associated cardio- 
x'ascular changes arc to be expected, and the condition is thus 
hkely to be surmised 
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Aneuij^sm with its sharply dehmited shadow extending 
from the mediastmum requires differentiation onl}’’ from a 
smooth hilar cancer Expansile pulsation as noted on the 
screen, would make the differentiation In the occasional 
absence of this pulsation a histor3’- of sj’phihs or a positive 
Wassermann reaction may be decisive 



Fig 82 — Hodgkin’s disease, pro\ed bj biops> This lesion might easilj be 
mistaken for pnmarv cancer of the lung 


Pnmaiy sarcoma of the limg is much more infrequent 
carcmoma So far as my knowledge goes there has been no 
pro^ ed case m the Mayo Chmc In any event absolute differ- 
entiation of the two conditions would of necessitj- be micro- 
scopic 

Lj-mphosarcoma and Hodgkm’s disease practicallj- alwai's 
onginate m the mediastinum In hunphosarcoma the tumor 
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IS more often bilateral, of mde evtent and rapid prowth, and 
has a tendency to melastasi/e Hodgkin’s disease manifests 
Itself m one of two ways 

1 A bilateral and fairly symmetnc projection from the 
mediastinum, extending the entire Icngtli of the median shadow 
Its borders may be undulated and cither clear-cut or irregular 



I iR S? — I/oWckinN Jiscisi, pro\u\ In biop?) 

This picture is quite diagnostic and not to be confounded ivith 
caranoma (Fig 81) 

2 A unilateral projection from eitlier liilum mill a circiiin- 
senbed or ragged margin This tj^jc cannot be distinguished 
roentgenologically from pnmaty cancer (Figs 82, 83) 

Among the measures which may be required for a definite 
diagnosis is a biopsy of accessible lymph-nodes or after 
tlioracotomy Exccptionallj^ Hodgkin’s disease may invohc 
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the parenchyma of the lung, m one of our cases there were 
defimte metastatic nodules m the lung field 

Bemgn tumors cannot be excluded "mth perfect assurance, 
but th^ are rare remam stationary for long penods or progress 
sloiity, and are hkel)’- to have veil-defined margins Jacobaeus 
and Ke}' ha^e reported 6 cases of pulmonary tumor, aU of 
which were bemgn save one, a fibroxanthosarcoma All the 
roentgenograms shov a smgle, rotmded, dense, dear-cut shadow 
Four of the shadow's projected from the mediastmum, two 
were m the left upper lobe These writers dwell upon the diag- 
nostic value of thoracoscopy and Roentgen-ray exammations 
before and after the mduction of pneumothorax 

Tuberculosis with extensive areas of caseous pneumoma 
ma 3 ’ imitate pnmaiy cancer Apical mvohement, absence 
of extensive hilus shadows, and ca^'ltles speak for the former 
The ca^^tles found at necropsj* m manj' of our cases of primary 
cancer were filled with necrotic debns and were not \nsible 
on Roentgen-raj'' exaimnation I have not noted their obser\*a- 
tion in the case reports or illustrations of other roentgenologists 
StejTcr states that such ca^■ltles are rarel}' demonstrable roent- 
genologically because the}' are small and surrounded by dense 
tissue On the other hand it is to be borne m nund that tuber- 
culosis and cancer of the lung maj' exceptional!}' coexist Chrome 
tuberculosis of the miliar}- t}-pe gl^es smaller mdividual areas 
of densit}- with greater umfonmt}- of size than the secondai}' 
mihai}- nodules sometimes madent to primary cancer of the 
lung No assoaation of tuberculosis with caremoma was ob- 
Eer\ ed in any of our cases that went to necrops}* 

Metastatic cancer of the lung occurs m two prm- 
apal forms the gross nodular and the mihar}’ Gross me- 
tastatic nodules are commonly multiple, of i- an piig sizes, 
round bilaterally distnbuted and sharply arcumsenbed 
Mihar}- metastasis from extrathoracic fod is usually bilateral 
s}-mmetnc, and unaccompamed by any large dense area m the 
lung which rmght be regarded as the pnmar}- source Obiiously, 
however the onginal focus could be in the lung and so small 
as to escape detection Absolute distmction between primary 
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and metastatic cancer, wlien no extratlioracic focus can be 
demonstrated, can be obtained only by e\liaustne examination 
at necropsy 

SUMMARY 

Pnmary cancer of tlie lung is not a common disease, yet 
it occurs often enough to make its diagnosis important Its 
symptoms are by no means patliognomonic TJic condition 
often fails of clinical recognition, and it is frequently mistaken 
for tuberculosis The Roentgen-ray examination is of valuable 
assistance in diagnosis 

Pathologists have found tliat tlic most common ongin of the 
growtli IS m a large bronchus (cither from bronchial cpitlielium 
or from the bronchial mucous glands), but it may anse from 
alx'eolar epithelium Two pnncipal types arc found at necropsv, 
one producing a mass surrounding a bronchus, the other im ail- 
ing large portions of tlie lung In addition to the pnmary tumor 
masses pathologic compUcabons often occur, such as metastasis, 
atelectasis, circulatory stasis, pneumonic processes, and pleural 
effusions Corresponding to the pathologj^ two chief roentgeno- 
logic types may be recognized, one in which the shadows arc 
largely lobar and one in which they aie principally hilar Jhc 
lobar shadow is often extensive and may or nia}’^ not be accom- 
panied by some smaller shadows of metastasis A less common 
lobar type, the miharj', may appear as multiple small shadows 
in both lungs Two vaneties of the hilar tjqic ha^ c been obsen cd, 
one rounded and circumscnbed, the other with an irregular 
border and shadowed extensions 

The extensive, dense, lobar shadow attended by smaller 
shadows of metastasis I consider to be pathognomonic All 
other xaneties require careful interpretation in the light of the 
clinical facts 

BIBLIOGRAPHY 

1 Adami, J G , ind Nicholls, A G The Pnncipic!. of Palliolojo, PIhIt 

dcipbia, Lea & rcbigcr, 1909, p 322 

2 Adler, I Pnnnrj Xlahgmnt Growths of the Lungs ind Bronchi, I-ondon, 

Longimns, Green & Co , 1912, 32S pp 

3 Arnsperger, II Die Rocntginuiitcrsiichung dtr Brusforg-nie, I tipzig, 

Vogel, 1909, p 152 



ROEXTGEXOLOGY IX PRIMARY CAXCER OF EGXG 353 


4 Aschoff, L Pathologische Amtomie, Jena, Fischer, 1919, 11 , p 363 

5 Assmann, H Erfahrungen tieber die Roentgenuntersuchung der Lungen, 

Jena, Fischer, 1914, p 96 

6 Barton, F Radiodiagnosis of Pleuropulinonar\ Affections Translation 

b-v J A Honeij, Nea Ha\-en, Yale Unn-ersitj Press, 1918, p 142 

7 Chnstte, A C The Diagnosis of Pnmar\ Tumors of the Lung, Amer 

Jour Roentgenol , 1921, mu, 97-103 

S Cottin, E , Cramer, A , and Saioz, C Du diagnostic des cancers pnmitifs 
du poumon, Ann de med , 1920, \nii, 435 (Abst Med Sci , 1921, 
n,317, Abst Jour Amer Med Assoc, 1921, l\x^^, 1047) 

9 Dclaheld, F , and Pnidden, T M Text-book of Pithologx , Xeir York, 
A\ m W ood &. Co , 1919, o 635 

10 Engelliach, W , and Schnoebelen, P C Mahgnanc\ of Lung, Jour 

Roentgenol , 1919, ii, 193-210 

11 Hektoen, L, and Rtesman, D Amencan Text-book of Pithologa, 

Philadelphia, Saunders, 1901, S79-SS2 

12 Holmes, G A\ , and Ruggles, H E Roentgen Interpretation, Phila- 

delphia, Lea & Febiger, 1919, p 157 

13 Jacobaeus, H C, and Ke\, E Some Expenences of Intrathoracic 

Tumors, Their Diagnosis and Their Operative Treatment, Acta 
Chir Stand , 1921, liii 573-620 

14 Jaugeas, F A Precis de radiodiagnostic, technique ct clinique, Pans, 

Ma'son 1918, p 441 

15 Ixaufmann, E Lohrbuch der speziellen pathologischen Anatomie, Berlin, 

Reiraer, 1911, 310 pp 

16 Krause, P In Groedel, F M Grundnss und Atlas der Roentgendiag- 

nostik in der inneren Mcdizin, Munich, Lehmann, 2d ed , 1914, 
p 135 

17 AIcMahon, F B , and Carman R D The Roentgenologic Diagnosis of 

Pnmarv Carcinoma of the Lung, Amer Jour Med Sci , 1918, civ, 
34-47 

IS Moore, A B Roentgen Diagnosis of Bronchiectasis, Amer Jour Roent- 
genol , 1916, 111 , 524-531 Collected Papers of the Mavo Clinic, 
Philadelphia, Saunders 1916 van, 739-747 
Orth, J Pathologisch anatomischc Diagnostik, Berlm, Hirschvvald, 
1917, p 313 

20 Otten, M Zur Roentgen diagnostik dcr pnmaien Lungencaranomc, 

Fortschr a d Geb d Rontgcnstrahicn, 1905-1906, i\, 369-376 

21 Packard, M Pnmarv Malignant Xeoplasm of the Lung, Amer Jour 

Med Sci , 1917, cliv 351-365 

22 Passler, H Ueber das pnmarc Cartinom der Lunge, Arch f path Anat 

1896 c-vlv, 191-27S 

23 Ribbert H Lehrbuch dcr allgcmemcn Pathologic und der patholo- 

gischcn Anatomic, Leipzig \ogel, 1920 p 609 

24 Scott, E , and Porman J Pnmarv Carcinoma of the Lung», Med Rcc 

1916, xc, 452—455 

25 StevTer A In Groedel F M Grundnss und Atlas der Rocntgendiag- 

nostik in der inncren Mcdizin Munich, Lehmann, 2d cd , 1914, p 174 

VOL. 3—23 



354 


RUSSELL D CARMAN 


26 Swan, W H Cases of Tumor of the Lungs and Mediastinum Simulating 

Pulmonary Tuberculosis, Med Rec , 1913 , Ixxxiv, 888-SPI 

27 Weller, C V Primary Carcinoma of the Larger Bronchi, Arch Int Med , 

1913, \i, 314-334 

28 von WiczkowsLi, J Ueber den primaren Lungenkrebs, Wien klin 

Wchnschr , 1913, wvi, 1067-1070 



CARDIOSPASM A REPORT OF 301 CASES 


Henry S Pxtbimer 4nd Porter P Vinson 


Since 1878, when Zenker and von Ziemssen reported the 
first senes of cases of cardiospasm, much has been wntten con- 
cemmg this mterestmg condition Vanous authors have re- 
ported a fairly large number of cases, but the final results of 
treatment have rarelj' been summanzed Although the vanous 
hj’potheses concenung the etiologj' of the disease are rather 
interesting, it is beyond the scope of this paper to duscuss them 
None of them satisfactorily explams all the cases that come 
under obseri'ation 

The hj^othesis that the spasm at the cardia is reflex m 
ongm and dependent on some gross mtra-abdommal lesion 
may seem justifiable m a limited number of cases, but a study 
of a larger senes makes it untenable A few of the cases observed 
in the hlayo Chmc have been assoaated with duodenal ulcers, 
but uhetlier or not the spasm was due to the ulcer is open to 
question Fissure at the cardia or local disease in the esophagus 
may be present, but is not a constant finding 

Cardiospasm, although not a common affection, is more 
dcsenmg of mention than is usually accorded it in text-books, 
and consequent!}' the general practitioner is apt not to be 
famihar ivith its mamfestations It is, houeier, a condition 
worthy of scnous consideration because of the distressing symp- 
toms and the ease uath which it can be rehe^ ed 

Cases of cardiospasm may be dmdcd into two main groups 
In the first group are cases in which there are mild s}Tnptoms 
of spasm, such as pain on swallowTng a feehng of food obstruc- 
tion and regurgitation, but without dilatation of the esophagus, 
and demonstrable obstruction at the cardia Patients of this 
group are frequently psychoneurotic t}-pes Unquestionably 
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man)'’ of tlicm de\clop more pronounced symptoms as tlic 
disease progresses Many require forcible dilatation of the 
cardia to relic\e their symptoms, but some are cured by tlic 
use of anlispasmodic drugs Spont.incous cure is sometimes 
seen In tlie second group arc the cases m which the symptoms 
may be quite as mild as m the first group, but arc usually much 
more severe Patients of this group have a demonstrable obstruc- 
tion at the cardia with varjnng degrees of esophageal dilatation 
As a rule thej-^ arc not psychoncurotit 

The senes of cases described here belongs to the second 
group, since it docs not seem justifiable to drau definite con- 
clusions from a stud}’’ of the patients in the first group \Vc 
ha'v e not included in this study a group of 40 cases prc\ loiisly 
reported by one of us (Plummer) Sufiicient data could not be 
obtained to make them ol \ cry' great value 

The age of the patients at the time of examination xaricd 
from five to cighty-thrcc years ('fable I), 1S7 were females 
and 1(54 were males The duration of symptoms x’aried from 
two months to forty years (since these cases were collected 
a patient aged fifty-five years has come under obsenation i\ho 
had had symptoms for forty-fn e 3 cars) 7'lic ax erage duration 
of symptoms was seven and fort 3 '-ninc hundredths years 1 he 
onset of S 3 miptoms was sudden in 45 cases and gradual or not 
stated in the others 

r\Bll / — \o( 

Dccadr 
1 to 10 
11 to 20 

21 10 to 

11 to -10 
41 to so 
51 to 60 
61 to 70 

71 to 80 
0%cr SO (83) 
tgt not entn 

SYMPTOMS 

As pointed out by Plummer the 't 3 miptoms xarj ><()imwlial 
according to the stage of the disease No attempt nas made 
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to separate the cases into the three stages preMOUsly described 
this may be done however by careful anah*sis in many instances 

1 Dysphagia — ^AU of the patients had varying degrees of 
d^^hagla Some of them noticed only a shght hesitation of 
the bolus of food at the cardia one patient had not been able 
to get food past the cardia for eighteen years all nounshment 
haMng been obtamed through a gastrostomy tube 53 patients 
had had complete closure and neither sohds nor hquids passed 
into the stomach for twentj'-four hours or more Because of 
this difficulty in suallowmg marked nutritional disturbances 
nere common 201 pabents had lost weight 1 pabent ha\'mg 
lost 90 pounds m three months 

The tj^pe of food produang dj'sphagia was not constant, 
the maionty of pabents complained of ha\'mg as much difficulty 
with hqmds as with sohds Cold drinks, pop-corn and apples 
seemed to cause the greatest difficulty 

2 Regurgitafaon often occurred immediately following the 
ingesbon of food or was delayed for hours depending on the 
amount of food taken the dilatabon of the esophagus and the 
toniaty of the esophageal walls Nocturnal regurgitabon 
awakemng the pabent from deep by food or mucus runiung 
out of the mouth or into the nose produang cough or staimng 
of the pillow by food parbcles or mucus without assoaated dis- 
comfort occurred m 89 cases The regurgitated matenal was 
always descnbcd as consisbng of ropy mucus or food unchanged 
by digestion Ele\ en pabents stated that blood had been miAed 
with the regurgitated matenal 9 noticed only «maU streaks, 
while 2 noticed a considerable amount The material regurgi- 
tated did not contain free hvdrochlonc aad Test-meals were 
gi\en to 78 patients and free aad was absent in 52 This was 
due to the fact that esophageal and not gastnc content was 
reco\ered the stomach-tube had failed to pass the cardia 
Regurgitation usualli occurred without the effort or retching 
that occurs with ordinary ^ oraiting 

3 Pam —One hundred and forty -tw o pabents had pam in the 
epigastnum radiating substemally- and at bmes to the bick 
In 52 pun was the inibil sMuptom One patient had attacks 
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of epigastric pain for fourteen years before d 3 'sphagia began, 
77 considered pain to be the chief feature of their disease 
The pain vaned in intensity from miJd discomfort to severe 
attacks requinng hypodermic injecbons of morphin The se- 
vere attacks at tunes resembled gall-stone cohe, and at times 
differenfaation was difficult Although the pain iias usually 
assoaated ivitli deglutition, it came on frequently independent 
of the tune of food ingestion Folloinng forable dilatation 
of the cardia attacks of pain were often noted, coming on as 
late as thirty-six hours aftenvard Patients who had not pre- 
viously had pain were quite as likely to develop such attacks 
as those who had had pain as part of their symptoms 

One patient who for months, at mten^als of one w'eek or ten 
days, had had attacks of pam which required v gr of moipliin 
for rehef was esophagoscoped without anesthesia A sound 
was passed through the cardia and immediately a cohe was 
induced, and the cardia was seen to contract spasmodically 
A hypodermic injection of moiphin reheved the pain This 
was repeated at a second examination Stretching of the cardia 
reheved all the symptoms 

4 Respiratory Symptoms — ^Pulmonary symptoms ivcrc noted 
in 25 patients, most of whom had a cough at mght due to regur- 
gitation Several of the patients had dyspnea after eating 
from the pressure of a large dilated esophagus filled wntli food 
One patient had attacks simulating astlima that came on after 
meals and were reheved by regurgitation Only 3 of our patients 
had pulmonary tuberculosis This seems quite remarkable 
when one considers the general poor nutntion seen m so many 
of these patients 

ASSOCIATED CONDITIONS 

Syphilis w’as a complication in 6 cases A blood Wasscr- 
marm test was made in 55 cases, inth two posilii'c results 

Psychoneurosis — Contrary to the general belief, cardio- 
spasm IS not a psychoneurosis, and patients suffering from it 
are usually calm and well-balanced, mlh normal ncixous sjs- 
tems Forty-one patients had associated neurotic complaints 
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DIAGNOSIS 

The diagnosis of cardiospasm m most cases is relatively 
simple, but at times ^er^• careful study is necessaiy Given 
a patient of anj* age who has had dj'sphagia extendmg over a 
penod of from five to six 3 ears -without mcreasmg sjTnptoms 
■who IS ha^^ng as much difficultj'^ with hqmds as -with sohds 
■with no history of pre\'ious trauma to the esophagus and m 
whom roentgenograms reveal a smooth agar-bp tx'pe of obstruc- 
bon at the cardia with or -without dilatabon of the esophagus 
the diagnosis of cardiospasm is probable If m addibon to 
this a No 45 French ohve can be passed mto the stomach 
gmded by a prenoush' swallowed silk thread with no more 
than shght resistance at the cardia the diagnosis is pracbcallj’- 
certain If there is no obstrucbon to the passage of a No 45 
French oh\e retenbon of the opaque meal -with dilatabon 
of the esophagus is rarelj* if ever seen m anj* condibon other 
than cardiospasm An esophagoscopic exammabon m the 
majontj* of cases is qmte unnecessary, and such exammabon 
IS usuallj’ more difficult than the exammabon of other ordmarj’ 
obstrucbons because of the large retenbon of mucus m the 
esophagus It is difficult to nd the esophagus of this mucus, 
and the knowledge obtamed from the exammabon is usuallj'- 
not worth the effort 

Care should be taken not to make a diagnosis of cardio- 
spasm on the e^^dence presented m a roentgenogram without 
haxmg considered all features of the case 

Differential Diagnosis — Cardiospasm must be disbnguished 
from all lesions causing sjTnptoms of esophageal obstrucbon, 
but carcmoma located at the cardia is the onlj* lesion -with which 
It maj' readily be confused It is m such cases, m nhich the 
roentgenographic findings are accepted as diagnosbc that the 
majontj of errors arise The diagnosis of a pulsion di\ erbculum 
of the lower esophagus is sometimes made bj' the roentgeno- 
grams but the condition is usuallj* found to be cardiospasm 
with irrcgulantj in the dilatabon of the esophagus abo\e -the 
spasm It 15 relic\ed bv dilatabon of the cardia Three cases 
of true di\ erbculum of the lower esophagus ha\e come under 
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of epigastric pain for fourteen years before dysphagia began, 
77 considered pain to be the chief feature of their disease 
The pain vaned in intensity from mild discomfort to severe 
attacks requiring hj-podermic injections of niorphin The se- 
vere attacks at times resembled gall-stone colic, and at times 
differentiation was difficult Although the pain was usually 
associated ivitli deglutition, it came on frequently independent 
of the time of food ingestion FoUoinng forcible dilatation 
of the cardia attacks of pain were often noted, coming on as 
late as thirty-SL\ hours afterw'ard Patients who had not pre- 
viously had pain were quite as hkely to develop such attacks 
as those who had had pain as part of their symptoms 

One patient who for montlis, at inten^als of one week or ten 
days, had had attacks of pain which reqiurcd ^ gr of moiphin 
for rehef was esophagoscoped without anesthesia A sound 
was passed through tlie cardia and immediately a cohe was 
induced, and the cardia was seen to contract spasmodically 
A hypodermic injection of morplun relieved the pain 7'his 
was repeated at a second examination Stretching of the cardia 
reheved all tlie symptoms 

4 Respiratory Symptoms — ^Pulmonary symptoms were noted 
in 25 patients, most of whom had a cough at mght due to regur- 
gitation Several of the patients had dyspnea after eating 
from the pressure of a large dilated esophagus filled inth food 
One patient had attacks simulating asthma that came on after 
meals and were reheved bj"^ regurgitation Only 3 of our patients 
had pulmonary tuberculosis This seems quite remarkable 
when one considers the general poor niitnlion seen in so many 
of these patients 

ASSOCIATED CONDITIONS 

Syphilis was a complication in 6 cases A blood Wasstr- 
mann test was made in 55 cases, inth two positne results 

Psychoneurosis — Contraiy to tlie general belief, cardio- 
spasm is not a psychoneurosis, and patients suffenng from it 
are usually calm and ivcll-balanced, with normal nenous sys- 
tems Forty-one patients had associated neurotic complaints 
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DIAGNOSIS 

The diagnosis of cardiospasm in most cases is relatively 
simple, but at tunes ^ery careful studj’- is necessaiy Given 
a patient of an}-- age who has had dysphagia extendmg over a 
penod of from five to six years, vnthout increasing sjrmptoms, 
who IS ha^’mg as much diflScultj' wnth hqmds as with sohds, 
with no history of preMOUs trauma to the esophagus, and in 
whom roentgenograms reveal a smooth agar-tip tjqie of obstruc- 
tion at the cardia, with or without dilatation of the esophagus 
the diagnosis of cardiospasm is probable If m addition to 
this a No 45 French ohve can be passed mto the stomach 
gmded by a prenously swallowed silk thread with no more 
than shght resistance at the cardia, the diagnosis is practically 
certain If there is no obstruction to the passage of a No 45 
French ohve, retention of the opaque meal with dilatation 
of the esophagus is rarely if ever seen in any condition other 
than cardiospasm An esophagoscopic exammation m the 
majont}' of cases is qmte unnecessary, and such exammation 
IS usually more difficult than the examination of other ordmary 
obstructions because of the large retention of mucus m the 
esophagus It is difficult to nd the esophagus of this mucus, 
and the knowledge obtained from the exammation is usually 
not w orth the effort 

Care should be taken not to make a diagnosis of cardio- 
spasm on the eiidence presented in a roentgenogram wuthout 
havmg considered all features of the case 

Differential Diagnosis — Cardiospasm must be distmgmshed 
from all lesions causmg s 3 Tnptoms of esophageal obstruction, 
but carcmoma located at the cardia is the only lesion with which 
it maj’ readilj be confused It is in sucli cases, m which the 
roentgenographic findmgs are accepted as diagnostic, that the 
majont} of errors arise The diagnosis of a pulsion diverticulum 
of the lower esophagus is sometimes made b}' the roentgeno- 
grams but the condition is usuallj* found to be cardiospasm 
wath irregulantj m the dilatation of the esophagus abo^e the 
spasm It IS rclie\ed bj' dilatation of the cardia Three cases 
of true dncrticulum of the lower esophagus ha\e come under 
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our observation, and these, of course present some diflicullj 
in diagnosis Wlienever there is any doubt uilli regard to the 
correct diagnosis it is best to wait for several necks or months 
before instituting treatment 

TREATMENT 

Various forms of treatment have been employed in the 
management of cases of cardiospasm, including drugs, diets, 



Fig 84 — (Cibt 298,437 ) rjpicil cnrdiospiMii with iiiotiLrilL (11111-111011 of 

the csopingiis 

operations and the passage of stomach-tuiics .ind bougies 
Fifty-eight of the patients in the series had been treated mill 
medicines stomach-tubes, and the passage of bougies, 17 had 
had operations for the relief of tlicir sMiiptoms and 19 h.id had 
other operations during the course of their s\mptoms liut it 
was not defimtcl} stated in tlitir histones that the ojierations 
were performed because of the diflicull> in swallowing 
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Fig 87 —(Case 351,320 ) Cardiospism n ith slight dilatition of the csoplngu'' 
and an apparent filling defect at the cardia 
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Fig^^MCase 30'7.S55 ) Cardiospasm m ith pouching of the loiw r esophagu 
rig^h.-^ resembling a diecrticiiliini 
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The onl) treatment that gives satisfactor>' results is the 
forable dilatation of the cardia This iias first done by openmg 
the stomach and dilating the cardia manually Our method of 
stretching the cardia is by means of a h^’^drostatic dilator designed 
and described by Plummer some years ago One difliculty 
commonlj encountered m dilatmg the cardia which has not been 



Fig S9 — (Ciee 292,948 ) Cnrcinoma of the lower esophagus with moderate 

dilatation 


emphasized is the slipping of tlie dilator into the stomach or 
back into the esophagus when it is distended ivith water The 
sensation of the dilator being pulled .nto the stomach or pushed 
back into the esophagus can be readdj detected after some 
cxpenence wntli such cases and the difficult) can be easily o\er- 
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come by passing the dilator into the stomach, distending it. 
and pulling it forcibly up against the cardia The water pres- 
sure IS relaxed and the proximal end of tlie dilator is allowed 
to shp back into the esophagus The w'ater pressure is then 
rapidly renewed and the cardia is easily dilated Air pressure 
may be used m place of w'ater, but as air is more compressible 
than W'ater, it is doubtful if tlie stretching is quite as effectual 



Fig 90 — (Case 290,344 ) Cardiospasm with tlic same contour and dilatation 
of the esophagus shown m Fig 89, but without the fiHing defect 


Rupture of the dilator distended with water might be attended 
wuth greater risk than the dilator distended w^th air hut if 
ordinarx' care is used neither should cause trouble 

The pressure employed in stretching the cardui \arie'i with 
the amount of dilatation of the esophagus abo\e the spa>;m 
When the esophagus is only slightly dilated the tiisUiUion 
should not be more than from 20 to 25 feet of water prt<;surc 
whereas with the larger dilatations prcs‘-ure to 10 feet i- per- 
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fectly safe Pam is usually induced ■when the cardia is dilated, 
but in some cases it is entirel}* absent, and the amount of pain 
bears no relation to the degree of pressure employed 

Ordmanly verj' httle trouble is experienced m passing the 
dilator through the cardia •where it is guided by a preAiously 



Fig 91 — (Ca«e 350,031 ) Caranoma at the cardia, tntli a history of 
d>sphagia of t\io j cars' duration The roentgenogram is suggesti\c of 
cardiospasm 


swallowed silk thread but m some cases it reqmres consider- 
able manipulation The reason for this difficulty is not alwaj-s 
apparent In one case recenth reported it was due to marked 
angulation of the esophagus We liai e not obsen ed a case m 
which the dilator could not be passed through the cardia 

Results of Treatment — The results of treatment m cases 
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of cardiospasm are most gratifjnng, and we believe that prac- 
tically all patients can be cured if they are systematically fol- 
lowed up and the dilatations repeated if there is a tendency 
toward recurrence Tlie immediate results are almost spectacular 
One dilatation, proiuded the cardia has been properly stretclied, 
is sufBcient to cure the majont}’^ of patients Further dilata- 
tions are necessaiy in appro\imately 40 per cent of the cases 



L 


92 (Case 230,918 ) Patient died from carcinoma of the stonncli eight 

months after treatment for cardiospasm 


Almost all recurrences in this senes of patients occurred 
dunng the first six months foUotnng treatment, and as the 
last patient of the senes was treated nine months ago it is bc- 
heved that the results hertwith reported are true end-results 
It has been our e^p.rlcncc that llic longer the duration of 
symptoms and the larger the dilatation of the esophagus, the 
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Fig 93 — (Case 318,719 ) The patient had s\mptoms t\pical of cardio- 
spasm prc\aous to a plastic operation on the cardia tivehe \ears before CNami- 
nation at the Clirnc when cicatncial stricture at the cardia and marked 
dilatation of the esophagus a ere found 

greater the ease -mth which the patients are cured The final 
results of treatment are shown in Tables 11 and III 


Table II — Three Kindred avd One Patients with Cardiospasm 


Hospital deaths 
Patients studied 
Patients traced 
Deaths after dismissal 
Patients li\ing 


2 ( 0 66 per cent ) 
299 

246 (SO 9 per cent ) 
15 ( 6 9 per cent ) 
231 (93 9 percent) 


One patient not dilated, onh slight diflicult\ occasional!} 

One patient not dilated, no better 
Patients dilated and completel} relieved 1S7 (76 01 per cent ) 

Slight difficult} (better than before dilatation) 42 (17 28 per cent ) 

Iso better 15 ( g 17 percent ) 
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Table III — Fifteen Patients who Died 


Case 

Length of life 
after dilatation 

Cause of death 

Kematks 

230,918 

8 months 

Cancer of the stomach 

Complete relief from cirdio 
spasm 

222,962 

8 months 

Influenza 

Complete relief from cardio 
spasm 

212,816 

7 months 

Tuberculosis 

No relief from cardiospasm 

42,154 

1 year 

Unknown 

Slight difficulty It times 

186,362 

1 jear, 3 
months 

Arteriosclerosis 

Complete relief from enrdio 
spasm 

106,626 

1 j ear, 9 
months 

Unknown 

Complete relief from cardio 
spasm 

208,520 

2 j ears, 6 
months 

Cancer of the pancreas 

No relief from cardiospasm 

28,006 

3 years 

Stomach trouble 

Some difficulty' 

97,322 

4 years 

Unknown 

Complete relief from cardio 
spasm 

22,547 

5 years 

Unknown 

Complete relief from cardio 
spasm 

52.983 

6 years 

Unknown 

Complete relief from cardio 
spTsm 

10,045 

10 years 

Tuberculosis of the 
spine 

Complete relief from cardio 
spasm 

30,980 

10 years, 3 
months 

Kidney trouble, influ- 
enza, and bad heart 

No relief from cardiospasm 

7,489 

11 years, 3 
months 

Heart failure 

Complete relief from cirdio 
spisni 

42,335 

Not stated 

Unknown 

No report 


The two deaths caused by rupture due to overdistention 
occurred among the early cases and were due to Jack of knowl- 
edge wnth regard to the amount of pressure the cardia was able 
to stand One of our patients, a woman, died from carcinoma 
of the stomach eight months after dilatation, and the diagnosis 
in this case might be questioned Symptoms had been present 
for from five to sl\ years and a roentgcnographic examination 
showed a widelj’’ dilated esophagus above the point of obstruc- 
tion Dilatation was performed without incident and slie was 
completely reheved from ds'sphagia A letter rccencd two 
months before her death stated that she had no diflkulty in 
swallowing but that she had distress in the upper abdomen 
after food reached the stomach 
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CONCLDSIOKS 

1 Cardiospasm m the majority of cases is a defimte entity 
and is not secondary to other lesions 

2 The disease is not a psychoneurotic mamfestabon 

3 Medical treatment is of no permanent value, and the 
passage of ordmary sounds does not stretch the cardia sufficiently 
to overcome the spasm 

4 Approximately 75 per cent of the cases m the Chmc were 
cured by forable dilatation of the cardia, and undoubtedlj’’ the 
majority of the remainmg patients could be cured if dilatations 
were repeated The dilatation can best be performed by a 
hydrostatic dilator 

5 The chief symptoms of the disease are dy^hagia, regur- 
gitation, pain, and pulmonary qmptoms, such as cough and 
dyspnea 

6 Although roentgenographic exammations are of defimte 
value, one should not attempt to base a diagnosis on these 
findings alone 
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ATYPICAL PAUf WITH ANGINA PECTORIS^ 
Fkedsick a WiLLias 


The sudden onset of retrosternal or precordial pain, radiatmg 
into the left arm or both arms assoaated mth the fear of im- 
pending death, with pallor, cold perspiration etc in a middle- 
aged person permits an unquestioned diagnosis of angma pectons 
Not infrequently, however, patients do not have t}-pical symp- 
toms, and It IS this group I shall discuss 

Pam Mechanism m Angma Pectons — knowledge of the 
mechamsm by which pam and other reflex phenomena are pro- 
duced m xnsceral disease is necessarj' for the comprehension 
of the tj-pical and thfe at^qiical mamfestabons of angma pectons 
The ner\e supply of the body is found m two great sj'stems, 
the autonomic and the cerebrospinal The 'former compnses 
the sympathebc nerves and certam cerebral nenes, of which 
the xagus only concerns us here The organs and tissues which 
are supphed by the autonomic S3^stem are not endowed with 
sensabon m the sense m which the term is apphed to structures 
supphed by the cerebrospmal nen^es 

It IS well known that Aascera, such as the heart, stomadi, 
and bowels, can be handled and cut without produang pam 
Violent contracbons of unstnated muscular fibers, such as 
penstalsis of the exposed bowel conbacbons of the uterus, 
etc are, however, capable of producing pam but the pam is 
felt m a different region from that in which the muscle hes 
This regional discrepancy has an embryologic basis In the 
pnmib\ e ^ ertebrates, precedmg the de\ elopment of the hmbs, 
each spinal ner\e is distnbuted segmentallj* around the corre- 
sponding half of the bodj' In the higher scale of animal life 
as tlie limbs bud out from the trunk the}- drag with them away 
from the trunk porbons of the ner\e trunks so that the regional 

‘ Presented before the Southern Minnesota Medical As^omtion TOnona 
June, 1921 
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a stunxiliis to the brain similar to that resulting when the sense 
organ is exated Therefore if a sensorj- nen'e is stimulated 
m any part of its course from the brain to its ultimate distnbu- 
tion the resultmg sensation is referred to the penpheral dis- 
tribution of the ner\ e m the external body wall 

Figure 94 diagrammatically represents the mechanism pro- 
ducmg xasceral pam An abnormal stimulus arises in the heart 
and is comejed to the spmal cord by the sjmpathetic nene 
On reachmg the cord the stimulus is diffused beyond the sympa- 
thetic center and affects ner\'e-cells in the immediate viamty 
The cells thus exated reqiond accordmg to their function 
The seiKoiA* nen e causes a sensation which the brain mterprets 
as pam and refers to the penpheral distnbution of the sensory 
nen e m the skm The motor nen*e causes contraction of the 
muscle This abnormal stimulation may leave a portion of the 
cord more imtable, it is represented m the diagram by the 
shaded area 

With these facts in mmd it is readily seen how the abnormal 
stimuli of angina pectoris Aarjmg in mtensitj- and actmg on 
thresholds of diffenng nenous imtabihtj' may traverse unusual 
and remote nen-e paths resultmg in a protean pam distnbu- 
tion 

Figures 95 and 96 represent the areas of distnbution of the 
cutaneous nen es and their relation to the cord segments 

Mackenzie refers to the pam m ^^sceral disease (xiscero- 
sensorj reflex) as a protecti\e mechamsm the alarm which 
awakens consaousness to the realization ot trouble 

Character of Pam m Angma Pectons — ^Patients use numerous 
adiecmes m descnbmg thar pam It is frequently descnbed 
as being oppressue m character due probably to the assoaation 
of djspnea and apnea Often the pam is said to be bormg, 
aching teanng or sharp On careful questiomng the patient 
frequently acknowledges a sense of chest constnction accom- 
pammg the pam which is the result of the ^•lsceromotor reflex 
A lerx* miportant point in ehating histones from patients is 
clearK to separate the areas ol pain ongm and pam radiation 
Not infrequently the intensity of the pam radiated is greater 
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than tliat at tlie point of origin, and therefore tlie patient may 
describe only tlie sensations referred to the peripheral nen'c 
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rig 95— Antenor areas of distnbiition of tlie ciitintoii-: ncrics and thur 
rchtion to the cord segments 


distributions This at once calls attention to a possibility i\liich 
may result in a misleading histoiy 
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Another very important point in history t aking is to deter- 
nune the factor or factors inducmg pam In the majonty of 



Fig 96 — Postenor areas of distnbution of the cutaneous nenes and their 
relation to the cord segments 

instances an angmal seizure is preapitated by exertion, emotional- 
ism. such as anger and fear, or by eating In my expenence 
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the psychic status referred to as the fear of impending death, 
so greatly emphasized in the older publications, is far from being 
always present 

Nerve Paths Involved in Typical Angina Pectons— The 
usual pain radiation in typical angina pectons is into the left 
brachial plexus, and it usually follows the distnbution of the 
internal cutaneous and the ulnar nerv'es Occasionally' the 
pain follows the same nerve paths on tlie nght side, and at 
tunes tlie radiation is sj'mmetnc There are instances m which 
either or botli arms are diffusely involved, when the nencs 
affected, besides the foregoing, are the circumflex, musculo- 
spiral, intercostohumeral, nen'e of Wnsberg, the musculo- 
cutaneous radial, and median 

Nerve Paths Involved in Atypical Angma Pectons — ^Neusser, 
in a X ery interesting manner, discusses pam aberration in angina 
pectons Involvement of the dorsal spinal segments by the 
abnormal stmiuli of angina pectons may cause pain in the back 
The areas invohed may be qmte localized and often bizarre 
at times limited to a relatively small area between tlic scapula; 
The stimuli may follow the distnbution of the lumbar ncn'cs, 
causing pain in the lower extremities in the hypogastnum, .ind 
the testicle Pain may be referred to the anus through the 
pudic ncrx'c of the sacral plexus Pam distnbution through the 
dorsal nerx'cs may' be referred along the intercostal ncr\cs 
resulting in abdominal pain The stimuli may' radiate upwartl 
and follow tlie distnbution of the trigeminus, giving nsc to 
symptoms of toothache or faaal neuralgia 

Neusser, in discussing the abdominal form of angina, dc-^ig- 
nates the vagus and abdominal sympathetic paths as the course 
of the abnormal stimuli This conception implies I bchcie 
the presence of disease invohing the abdominal aorta the 
involvement imanably' being in tlie region of tlie celiac axis 
Abdominal sy'mptoms of angina, liowcxcr do occur w'hcii tlic 
abdominal aorta is not iniohed, occurnng as the manifestation 
of true angina pectons As I ha\c stated dorsal segment 
distnbution of stimuli may result in abdominal pain which in 
character max simulate one of many abdominal conditions. 
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nanidy, gall-bladder disease renal or ureteral cobc, acute per- 
foration of gastnc or duodenal ulcer, etc In this connection it 
IS interesting to note that the pam accompanjing acute ^-lsceral 
perforation, which usuall}- is e'?cruaatingty se^ ere and persistent 
and accompanied by shock and collapse, may be exactly dupli- 
cated by coronarj’ embohsm 

The assoaated sjTnptoms of angma pectons mconstantly 
present, are also dependent on ner\’e distribution At times 
durmg the seizures esophageal symptoms are present, espeaally 
dy^hagia and nausea, which result from ^agus influences 
Likewise, lari ngeal manifestations hoarseness or aphoma maj* 
be present Again, disturbances of the sympathetic iimen'a- 
tion maj’- occur, manifested by vasomotor changes resultmg m 
perspiration, cold, clammy extremities and also dilatation of the 
pupils 

REPORT OF CASES 

Case I (241 920) Mr L , aged fort>’-four presented himself 
for examination complainmg of seiere cramping pam, limited 
to both pectoral regions, without radiation SjTnptoms began 
four months before The pam always occurred durmg exertion 
and subsided promptly with absolute immobihti’ (Fig 97) 
Examination rei ealed the heart to be normal m size (1 5 by 9 5 
cm) there was no arhythmia and no murmur There was 
moderate sclerosis of the penpheral artenes The sj'stohc blood- 
pressure was 140, the diastohc 98 The electrocardiogram 
showed a rate of 71, with sinus rhythm A diagnosis of angma 
pectons with coronari’ sderosis was made 

The pam in this case w as imusual in its localized sjmmetrj* 
and lack of radiation The second third and fourth dorsal seg- 
ments were imohed in this regional distnbution (see Fig 95) 

Case II (211 811) Mrs S aged fortj’-two complained of 
bonng pam of two > ears’ duration, ansing m the lower nght 
chest with radiation into the nght arm limited to the mn^r 
portion and im oKing the little and nng-fingers The pam was 
induced b\ effort and of late had occurred daily (Fig 9S) 

The heart was not enlarged (3 bv 9 cm ) Xo arhythmia 
and no murmurs were present the sxstolic blood-pressure was 
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T wave m Demation in, and preponderance of the left 
ventnde 

The diagnosis vas angina pectons with coronary sclerosis 

The isolated dextral distnbubon and limited arm radiation 
m tTns case were unusual The nght cord segments mvolved 
were the eighth cervncal and first and second dorsal through the 
mtercostohumeral internal cutaneous, and ulnar nen*es (see Figs 
95, 96) 

Case III (198,206) Mr C, aged fift\'-t\\o gave a history 
of boring pain hmited to the mterscapular region of three 
years’ duration The pam was brought on by exertion and 
usually lasted about half an hour (Fig 99) The patient ad- 
mitted hai-mg had syphihs Exammation revealed the heart 
to be greatly enlarged (6 by 18 5 cm ) The cardiac rhythm 
was occasionally mterrupted by premature contractions The 
rate was extremety slow The pulsations discermble m the 
jugular bulbs were more rapid than the apical or radial pulse 
This obsen^ation at once mdicated dissoaation of aundes 
and ventncles nhich subsequent!}’’ was confirmed by electro- 
cardiography 

Loud to-and-fro murmurs were heard o^er the whole pre- 
cordium, both murmurs were heard best over the aortic area 
The systolic murmur had a deep, reverberant quahty, while 
the diastohc was harsh and blowmg Capillar}’’ and water- 
hammer pulse and femoral pistol shots were present The 
systohc blood-pressure was 170, the diastolic 44, the Wasser- 
mann reaction was negatl^e, the dectrocardiogram showed a 
rate of ventndes 47, aundes 94, and complete heart-block with 
occasional premature contracbons of ventncular ongm, pre- 
ponderance of the left ventnde, and negab^'lt}' of the T wave 
m Demabon I T nave negab’vity m Demabon I alone 
IS of great prognostic significance, assoaated mth a cardiac 
mortaht}' of 66 6 per cent oxer a penod of four and a half 
years 

The diagnosis was angina pectons, syphihbc aorfabs and 
aorbc regurgitabon, m}ocardiaI degenerabon, and complete 
heart-block (obstrucbve lesion of the aunculox entncular bundle) 
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The patient died of heart disease seven and a half montlis 
after examination 

This remote localized posterior pain distnbution without 
radiation is unusual The third, fourth, fiftli, and sixth dorsal 
segments were involved (see Fig 96) 

Case IV (205,922) Mr T , aged sex enly-four, complained 
of griping pain limited to the intcrscapular region following 
exertion (Fig 99) Examination rcxealed the heart to be 
slightly enlarged to the left There w'as no arhytlimia and no 
murmur There xvas marked sclerosis of the peripheral arteries 
The systolic blood-pressure was 165, the diastolic 85 The 
electrocardiogram show’ed a rate of 79, watli sinus rhythm and 
left ventricular preponderance 

The diagnosis w'as angina pectoris, wuth coronaiy' sclerosis 
The pain distribution in this case is identical wnth that in 
Case IV 

Case V (125,332) Mr C , aged filty-lour, presented liiniself 
for examination complaimng of pain, beginning in the left 
scapular region and radiating through to the front He had 
suffered from this pain for two years, and recently the attacks 
had occurred more frequently (Fig 100) 

The heart w’as enlarged to the left {> by 15 cm ) No 
arhythmia and no murmurs were noted The systolic blood- 
pressure W'as 146, diastolic 90 The electrocardiogram show'cd 
a rate of 66, xvith sinus bradycardia slurnng of the initial 
x'entncular complex Q R S in Denvation II, negativity of the 
final x'entncular T wave in Denvation III, and left xcntnciilar 
preponderance 

The diagnosis xvas angina pectoris with coronaij' sclerosis 
This patient died of pentomlis four months after examina- 
tion This IS an unusual pain distnbution in that the ongin 
was postenor with an antenor radiation The left second 
third, fourth, fifth, and sixth dorsal segments were inxolxed 
Case VI (239,215) Mr R, aged fiftj-fixe, complained of 
sharp stabbing pain of one and a half years’ duration, limited 
to the nght mammary region The attacks were precipitated 
by effort fFig 101) The heart was markedly cnlargcrl to the 
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left (2 by 20 cm ) Cardiac action was rhythmic A systohc 
murmur was audible over the aortic area and the aortic second 
tone was accentuated Sclerosis of the peripheral artenes was 
definite The systohc blood-pressure was 198, the diastohc 105 
The electrocardiogram showed a rate of 86, with sinus rhythm, 
notching of the inifaal ventncular complex Q R S in Denvabon 
II, and negatl^^ly of the final ventncular T wave in combmed 
Denvabons I and II 

This negab\aty entails a cardiac mortahty of 67 3 per cent 
m four and a half j'ears Preponderance of the left ventnde 
was present 

The diagnosis nas angina pectons, with sclerosis of the 
aorta, and coronary sclerosis 

This pam distnbubon is unusual m being dextral and un- 
assoaated with radiabon The nght half of the third, fourth, 
and fifth dorsal segments were m\olved (see Fig 95) 

Case VII (218,457) hir S , aged fifty-eight, ga\ e a history 
of severe cramping pain, ansmg xn the left hand and forearm 
and radiabng to the nght and left chest This was first nobced 
two and a half years before The attacks W'ere brought on 
by exerhon and w'ere assoaated with dyspnea and a feehng of 
cold (Fig 102) 

The heart was not enlarged, and there was no murmur or 
arhythmia The sj'stohc blood-pressure w'as 126, the diastohc 
108 The elecbocardiogram showed a rate of 90, with smus 
tachycardia, slumng of the imbal ventncular complex Q R S 
in Denvabon I, and preponderance of the left ventnde and 
negab\-ity of the final xentncular T wave in combined Denva- 
tions n and III This T wave negab\at 3 ’' is assoaated with a 
cardiac mortahty of 25 9 per cent in four and a half years 

The diagnosis was angma pectons, with coronary sderosis 

The pabent died in an angmal seizure four months following 
the axaminabon The area of pam onginabng in the left hand 
and forearm wnth the bilateral thoracic radiabon is extremely 
unusual The ner\e paths imohed were components of the 
outer and inner cords of the brachial plexus the postenor cord 
remaining uniniohed The nenes were the median ulnar, 
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Fig 105 Fig ]06 


Figs 102-106 — The shaded areas in t?ie figures represent the region of the 
origin of pain, and the sohd black nrcis the distribution of pain 

musculocutaneous, and internal cutaneous The radiation 
mvolved the second to the eightli dorsal segments inclusive 
(see Figs 95, 96) 
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Case \TII (146,422) Mr W , aged fifty-four, sought evanu- 
nation for pam which began six years before The pain, which 
was descnbed as a severe ache, onginated in the nght side of 
the neck and radiated along the nght border of the sternum 
The attacks nere mduced by exertion, particularly m cold 
weather Dyspnea and a sense of chilliness were constant 
accompaniments (Fig 103) 

The heart was shghtly enlarged to the left (? by 10 cm ) 
No murmurs were audible A sbght respiratory arhythmia 
was noted The aortic second tone w'as accentuated The 
systohc blood-pressure was 184, the diastohc 72 The electro- 
cardiogram showed a rate of 65, ivith smus arhythmia and 
preponderance of the left ventnde This is a very unusual 
regional pam distnbution The sensory nerves of the neck 
are largdy denved from the third cer\ncal nerve This nerve, 
together with the second cemcal, commumcates wnth the 
descending h 3 ^oglossal ner\''e through the loop termed the 
“ansa hjrpoglossi ” The ansa hypoglossi, m turn, gives rise to 
filaments commumcatmg with the vagus, cardiac, and phremc 
nerves In this manner the abnormal stimuh of angma pectons 
may aberrate to the neck (see Fig 95) 

Case IX (242,391) Mr C , aged sixty-mne, complained of 
aching pain of five years’ duration located m both arms, which 
were diffusely involved The pain was not experienced m any 
other portion of the body, it occurred on exertion, particularly 
after eating (Fig 104) The heart was enlarged to the left 
(? by 11 cm) No arhythmia and no murmurs were present 
The peripheral artenes were defimtdj’- thickened The systohc 
blood-pressure was 170 the diastohc 115 The electrocardio- 
gram showed a rate of 75, with smus rhythm, notching of the 
initial ^ entncular complex Q R S m Dem ation III, and pre- 
ponderance of the left ^ entncle 

The diagnosis was angma pectons, with coronary sderosis 
and h^Tiertension The patient died of heart disease twenty 
months after examination The unusual feature m this case 
was the localization of pain in tlie arms This is a typical 
brachial plexus distnbution m which the fifth, sixth, seventh. 
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and eighth cervical and first dorsal segments were involved 
The probability is that the intercostohumeral nen^e (second 
dorsal) was umnvolved, but tlie arm was too diffusely involved 
to determine an isolated area (see Figs 95, 96) 

Case X (173,245) Mr H, aged sivty-six, gave a historj'^ 
of pain, burstmg in character, located in both arms The pain 
did not radiate He had been suffermg from tins for sci cn years 
The pain always followed exerbon and was relieved by resbng 
(Fig 104) The heart was defimtely enlarged to the left (? by 
IS cm ) An extrasystohc arhythmia vas present No murmurs 
were heard The systohc blood-pressure vas 115, the diastohc 
60 The electrocardiogram gave a rate of 83, inth sinus rltythm, 
notching and broademng of the initial icntncular complex 
Q R S in all denvabons, T wave ncgatmly in Dcnvation I, 
and preponderance of the left ventricle 

The bizarre Q R S complex im olnng all denvabons of the 
electrocardiogram is of marked prognostic sigmficance, entailing 
a high and early mortahty * 

A diagnosis was made of angina pectons and coronary 
sderosis 

This pabent died of heart disease five months after examina- 
bon The pain distnbution in tins case is identical mth that in 
Case IX 

Case XI (174,562) Mr R , aged tiventy-four, complained 
of attacks of aching pain beginning m the pit of the stomach 
radiabng into the left chest, imolnng the upper two-Uiirds, 
and then radiabng into the left arm (Fig 105) The histoo' 
dated back three years The attacks were associated iiitli a 
sense of fulness and accompanied bj perspiration, and were 
induced b)’^ exertion, particularly after eating The attacks 
had occurred daily of late Syphilis iias denied The pabent 
had had several attacks of rheumatic fever 

The heart was enlarged (3 5 by 13 5 cm) Fhcrc iias no 
arhj'tlimia present and a loud blowing diastolic murmur was 
heard ov'cr the entire cardiac area, being most marked along 
the left sternal border Capillarv and water-hammer pulse 
and femoral pistol-shots were present The sj'stolic blood- 
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pressure was 148, the diastohc 32 The Wassermann reaction 
was negative The electrocardiogram showed a rate of 86 , 
wnth smus rh 5 'tlmi, not chin g of the mitial i entncular complex 
Q R S m Dem ations 11 and HI T wave negabint^- m Dem a- 
tion I,® and preponderance of the left ventncle 

The diagnosis was angma pectons and chrome rheumatic 
endocarditis, with aorbe regurgitabon 

The pabent died of heart disease mneteen months after 
exammabon The unusual feature m this case is the abdonunal 
pain ongm The abnormal stimulus endently mvohes the 
upper dorsal segments first 

Case Xn (190,866) ilr D , aged fort 5 ’--mne, came for 
exanunabon compla ining of attacks of pam of three 5 'ears’ 
durabon The pam, desenbed as being severe and bormg m 
character, began in the pit of the stomach and radiated mto the 
middle chest, neck, and lower jaws (Fig 106) It constantly oc- 
curred following exerbon, especiallj' after eabng, and w as rdieved 
by rest 

The heart was shghtly enlarged to the left (3 by 11 cm ) 
Xo arhythnua and no murmurs were noted The systohe blood- 
pressure w as 84, the diastohc 62 The electrocardiogram show ed 
a rate of 86 , with smus rhj thm slurnng of the imbal x entncular 
complex QR S m Dem abon I and left ventncular preponderance 
The diagnosis was angma pectons, with coronan' sclerosis 
The pabent died of heart disease fifteen and a half months 
after exaimnation As in Case XI the ongm of pam was ab- 
dominal but the radiation was most unusual, extending high 
enough to im oh e the mandibular branch of the tngeminus 
Case XIII (244 568) Mrs A , aged fiftj'-two complamed 
of se\ ere aching pain under the nght costal margin radiatmg 
through to the back The ongm and radiabon of the pam 
was so bpical of gall-bladder disease that the pabent was re- 
ferred to the dime wath this diagnosis (Fig 107) The stor\', 
howe^er did not nng true for gall-stones as the patient stated 
that the attacks were alwajs induced b\ effort The pam had 
been present for three months but breathlessness foUowmg 
unusual exertion had been noted for thirty j ears 
'OL. 5— .5 
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was heard o\er the apex The ^'stohc blood-pressure was 130, 
the diastohc 70 The electrocardiogram showed a rate of 127, 
with auricular fibrillation, \entncular premature contractions, 
and left \entncular preponderance 

The diagnosis was angma pectons with coronary sclerosis (?), 
chrome mitral endocarditis with regurgitation and chrome 
myocarditis with auricular fibrillation Auncular fibrillation 
IS extremely rare with angma pectons, occumng m only 1 9 
per cent of cases ® In this case a histoiy of thirty years of 
heart trouble precedmg the development of angmal seizures 
indicates a pnmaty endocardial and myocardial miasion and 
probably recent obhterative mtnnsic -vascular changes The 
patient died of heart disease one year after exammation The 
lower domal segments on the nght side were imolved m this 
unusual pam manifestation (see Figs 95, 96) 

Case (233,117) Mr B aged fifty-three gave a history 
of attacks of pam of one 3 ear s duration The discomfort was 
desenbed as a pressure pam associated with a sense of fulness 
under both costal margins (Fig 108) The pam did not radiate 
The attacks of pam were mduced bj- exertion 

The heart w as not enlarged (3 bj- 9 cm ) , no arhythmia and 
no murmurs were noted The tystohe blood-pressure was 130, 
the diastohc 78 The electrocardiogram showed a rate of 69 
with sinus bradj'cardia, slumng of the imtial i entncular com- 
plex Q R S in Denv ation III and left ventncular preponderance 
The diagnosis was angina pectons with coronarx' sderosis 
The bilateral costal distnbution of pam without radiation 
is unusual The eighth and mnth dorsal segments w ere m\ oh ed 
Case XV (206,320) Mr D , aged fifty-six presented him- 
self for examination complaimng of attacks of pain w'hicli had 
been present for one 3 ear The pain, whicli was pressing m 
character, began under the nght costal margin and radiated 
through to the back at a shghtly higher level (Fig 109) The 
attacks of pain follow ed exertion 

Examination revealed the heart to be slightly enlarged 
to the left (o 5 bv 11 cm ) No arh 3 tlimia and no murmurs 
w ere present The S 3 stohe blood-pressure w as 122, the diastohc 
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80 The electrocardiogram showed a rate of S6, with sinus 
rhythm, notclung, and broadening of the initial \entncular 
complex in all denvations,^ T wmvc negatiMty m Den\ation I,* 
and left ventncular preponderance 

The diagnosis w'as angina pectoris, with coronarx' sclerosis 
The patient died of heart disease five months after examination 
The pain distribution in this case was similar to that in Case 
XIII 

Case XVI (174,323) Mrs E , aged fifty-tw'o, complained 
of severe bonng pain beginning in the pit of Uie stomach and 
radiating down the left arm The attacks follow'ed exertion, 
especially soon after eatmg This complaint had been present 
for tw'o years (Fig 110) The heart W’as slightly enlarged to the 
left (? by 10 cm) No arhythmia and no murmurs were 
present The s 3 'stolic blood-pressure w'as 148, the diastolic 86 
The electrocardiogram showed a rate of 94, with sinus tachy- 
cardia, and T w'ave negatiwty m combined Dcnvations II 
and III s 

The diagnosis w’as angina pectons, wnth coronary sclerosis 
The patient died of heart disease shortly after examination 
The pain ongin w'as unusual in being abdominal, although the 
radiation is t}pical 

Case XVII (232,844) Mr M , aged fiftj'-one, gax c a history 
of attacks of pain dunng the last year The pain was sciere 
and cramping in character, beginning in Uie pit of the stomach, 
radiating to both sides and through to the back, in\ol\ing 
a localized area to a point a little below tlic scapula; (Fig 111) 
The attacks followxd exertion, particularly soon after a mtal 
The heart was not apprcaabty enlarged (3 5 by 9 5 cm) 
No arhjdhmia and no murmurs were noted The sj^stolic blood- 
pressure was 130, the diastolic S6 The electrocardiogrcini 
show'ed a rate of 56, with sinus bradjxardia and preponderance 
of tlie left xcntnclc The diagnosis was angina pectoris with 
coronaiy sclerosis This patient died in an anginal attack 
twenty months after examination 

The fourth, fifth, sixth, seventh, and eighth dorsal segments 
are imohed in this pain dislnbution fsce Fig- 95 96) 
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Fig 111 



Fig 112 

Figs 111, 112 — The clndsd areas m the figures represent the region of the 
ongin of pain and the solid black areas the di-tnbution of pain 


Case XVni (217 049) Mr A aged SL\t\--three complained 
of attacks of se\ ere sickemng pain beginning in the pit of the 
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Stomach, radiating through to a localized area in the back and 
into both arms (Fig 112) The histoiy dated back nine months 
The pam followed effort and eased mth rest 

Examination of the heart revealed no arhythmia and no 
murmurs The systohc blood-pressure was 157, the diastohc 90 
The electrocardiogram showed a rate of 67, with sinus brady- 
cardia 

The diagnosis was angma pectons, with coronarj'’ sderosis 
The pam ongm being abdommal is unusual, but the radiation 
is not uncommon The nerve paths involved have been dis- 
cussed previously 

Case XIX (177,039) Mrs M, aged six(y-six, volunteered 
a history of attacks of pain dunng the last year The pain, 
co m i ng on suddenly, ongmatmg m the pit of the stomach and 
radiating across the lower chest and through to the back, was 
oppressive in character (Fig 113) The attacks were induced 
by exertion 

Examination of the heart revealed no arhythmia or murmurs, 
but the sounds were distant and lacked definition and differentia- 
tion The systohc blood-pressure was 115, the diastohc 85 
The electrocardiogram showed a rate of 88 mth sinus rhythm, 
notching, and broademng of the initial ventncular complex in all 
denvations,'* T wave negativify m Denvation I,' and left ven- 
tricular preponderance 

The diagnosis was angina pectons and coronary sclerosis 
The patient died of heart disease soon after examination 
The seventh and eighth dorsal segments xvere invoh'cd in 
this pecuhar pain distnbution (see Figs 95, 96) 

Case XX (173,600) hir N , aged SL\ty-si\, came for exami- 
nation, complaimng of attacks of pain of five years’ duration 
The pain, sex'ere and gnpmg in character, began in the pit of 
the stomach, radiated across the upper abdomen at the um- 
bi hf ul level, and mto both arms, inx olxnng the left arm diffusely 
and the ulnar aspect of the nght, and radiating through to a 
localized area m the back (Fig 114) The attacks nere pre- 
apitated by effort, espeaally soon after a meal The cardiac 
exammation rex ealed nothing of importance 
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Fig 114 

I igs 113, 114 — ^Thc shaded areas m the figures represent the region of the 
origin of pain, and the solid black areas the distribution of pain 

The sjstohc blood-pressure tvas 150 the diastohc 98 The 
electrocardiogram showed a rate of 69, with sinus brad>cardia 
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The diagnosis was angina pectoris inth coronao'^ sclerosis 
This patient died in an anginal attack two and a half montlis 
after e\ainination Similar pain distributions have been dis- 
cussed in prexuous cases and need not be repeated here (see 
Figs 95, 96) 

Case XXI (193,470) Mr O , aged SL\ty-two, complained 
of severe attacks of pain of two months’ duration A ^^olellt 
pressure pain was located in the upper abdomen and did not 
radiate (Fig 115) The attacks followed e\crtion and graduall)- 



Fig Hi Fig 116 

Figs 115, 116 — The sharied -ircis in the figures reprc'ent the region of the 
origin of pain and the solid blirk irns the distribution of pun 

waned after about two hours of rest The heart was dcrinitcK 
enlarged to the left (? by 15 cm ) No arh 3 'thmia and no 
murmurs were recorded The sj'slolic blood-pressure was 150, 
tlic diastolic 100 The electrocardiogram showed a rate of 6S 
with sinus bradjrcardia, T wa\e negatmtj in Dcn\ation I 
and left ventncular preponderance 

The diagnosis was angina pectoris with coronan'’ sclerosis 
The patient died of heart disease soon after examination 
The diffuse upper abdominal pain in this case was unusual 
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and emphasized the possibihty of confusing such a pain distnbu- 
tion inth some acute surgical abdominal disease 

Case XXII (228,420) !Mr G, aged sixty-six, came for 
exanunation on account of attacks of pain beginning one year 
before The pain "was bormg m character and located m the 
pit of the stomach (Fig 116) Assoaated with the pam was a 
sense of smothermg and choking The attacks constantly 
followed exertion, espeaally uhen the patient was out m cold 
■sseather Exanunation of the heart revealed an extrasystohc 
arhythmia No murmurs u ere audible The heart tones were 
distant and lacked definition and (hfFerenbation The systohc 
blood-pressure was 190, the diastohc 90 The electrocardiogram 
showed a rate of 106, with ventncular premature contractions 
and not chin g, and broadenmg of the imbal ventncular complex 
Q R S m all dem abons 

The diagnosis w'as angma pectons, with coronarj’- sclerosis 
The pabent died of heart disease eleven months after exami- 
nabon 

This regional pam distnbubon has already been discussed 
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CLINIC OF DR GEORGE B EUSTERMAN 


A Case of Delayed Postoperative Obstruchoii of the Proximal 
Loop of tile Jejunum from Adhesions and a Descnption of the 
Attendant Phenomena Includmg Gastric Tetany Discussion 
of the Discrepancy Between Clmical and Roentgen-ray Observa- 
tions on Motor Function Summary 

Case I (353 615) !Mrs 0GB aged thirty-one years, 
entered the Chmc jSIarch 28, 1921 She complained of rather 
persistent voimtmg and loss m u eight and strength She had 
been married for fourteen years was the mother of 2 healthy 
children and had had four abortions probably mduced The 
family history was practically negatiie mth the exception 
that tlie patient’s mother was neurastliemc and suffered from 
chrome recumng hermaama The patient had been subject 
to penodic attad-s of imgrame, usually preceding menstruation 
and reheved by vomitmg She bad also suffered from chrome 
constipation compheated by a cathartic cohtis, the former 
had been more marked since the birth of her first child seven 
years before In September 1920 a surgeon m a small Canadian 
city had performed a postenor gastrojejunostomy foUowmg 
a Roentgen-ra^ examination m which a diagnosis of duodenal 
ulcer had been made This procedure was confirmed by a 
letter from the patient’s family phvsiaan, who had witnessed 
the operation The patient had xomited repeatedly for about 
the first fixe daxs after the operation, the xomitus consisting 
of grumous matenal at the outset, followed by large amounts 
of bile The gastric disturbance was controlled by one laiage, 
and the patient was free from gastne trouble until December, 
1920 when obstructiie sj-mptoms appeared almost dailv 
Thex were mildly progressixe accompanied by hunger nsible 
gastne penstalsis inapient tetamc manifestations, and marked 
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loss in weight and strength Restricting the diet to milk, at 
frequent intervals for weeks at a tune afforded little relief 
Gastnc analysis had not been made and the prcopcratn e clinical 
study had been superfiaal and brief Strangely enough there 
had been complete subsidence of the headaches since the onset 
of the gastnc disturbance 

Examination showed the patient to be fairly well developed, 
but emaciated, her normal w’cight was 110 pounds, she no\i 
weighed 85 pounds There were no objective findings of impor- 
tance, although a small ventral hernia, hypotension, traces 
of albumin in tlie unne, and occasional hyaline casts were 
recorded The Wassermann reaction was absent in the blood- 
serum A cursoiy neurologic examination did not reveal abnor- 
malities A modified Riegel motor meal eaten at 6 o’clock 
in the evening was vomited about 5 in the morning One hour 
after an Ewald meal the same morning a filtrate measuring 
460 cc and containing considerable bile nas recovered The 
total acidity was 14 (in terms of tenth-normal sodium hydroxid) 
and the free hydrochlonc acid was 8 On fluoroscopic examina- 
tion the stomach was found to be considerably dilated, intli 
fair tonus and hypeiperistalsis, a moderate six-hour barium 
retention was present, but the stoma could not be seen J here 
was no Roentgen-ray evidence of an ulcer cither in the duodenal 
cap or in the body of the stomach 

The patient was sent to tlic hospital for further study 
After tivo weeks of complete rest in bed on soft general diet, 
with enteroclysis and nightly aspirations, the patient’s loimting 
xvas controlled and she gained 6 pounds in weight The gastnc 
contents frequentlj' measured from 1000 to 1350 c c with some 
food remnants, considerable biliaiy- elements, a high trjTtic 
index, but no blood, gross or occult Blood was not found in 
the feces on repeated examination Free Iij drochloric acid 
was inx'ariably 0, the total acidity xaned from IS to 52 Often 
the upper abdomen was moderately distended and gastnc 
pcnstalsis wiUiout pain was xnsible The patient ‘^aid she had 
been aware of the latter since the onset of the xomiting She 
also complained of numbness and twitching sensations in the 
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hands and feet At tunes a hard e^anescent mass could be 
palpated m the middle of the epigastrium April 12th the 
aspiration of the gastnc contents nme houm after a motor meal 
revealed 500 cc of a bile-stamed flmd with some gross food 
remnants, the total aadih* was 26 the free hydrochlonc aad 
was 6 Two daj's later fluoroscopic examination did not show 
retention of the opaque meal after six hours nor the gastro- 
enterostomy These motor studies apparentlj- preapitated a 
ti-pical attack of gastnc tetan}* on the afternoon of Apnl 16th 
Pedal spasm, mam d accoucheur, a purphsh thick tongue which 
interfered with speech a state of apprehension and distress 
from the subjective sensations in the extremities were noted 
by the house physiaan Chvostek’s sign and Trousseaus 
phenomenon were easil)' ehated bj' me twenty mmutes after 
the subsidence of the more acute phenomena I obsen'ed that 
the stomach was markedl}- distended and plainly outhned 
against the abdommal wall By means of a Rehfuss tube 1050 
c c of greenish flmd chjTne were remo\ed, followed by marked 
relief and a gradual subsidence of the gastnc distention Estima- 
tion of the plasma carbonates (\*an Slyke) mdicated a marked 
alkalosis A 5 per cent glucose enterodj'sis by the dnp method 
and generous doses of calaum lactate by mouth resulted m a 
speedy recoieiy from this alarmmg comphcation so that on 
Apnl 24th the patient could be transferred to the surgical 
semce 

To summarize, we were deahng with a patient m whom the 
clinical endence for ulcer had been prachcall}’- absent pnor to 
operation and the diagnosis had been based entirely on a 
Roentgen-ray exanunation This is not an unusual practice 
and It cannot be too strongly condemned The immediate 
postoperatii e comalescence was stormj' a fact of diagnostic 
sigraficance in problems deahng witli postoperatue sequel® 
The later sj-mptoms were more urgent, distinctly gastnc and 
quite different from the sj-mptoms for which the patient had 
onginally sought relief This argued for the fact that surgical 
interference in some mcchamcal waj was the cause of the ob- 
struction, dilatation, regurgitant lomiting and finallj, gastnc 
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tetany Inability to Ansualize tlie gastro-entcrostomy opening 
IS, in our e\penence, most often due to the fact tliat a gastro- 
enterostomy had not been performed Gastrojcjunal ulcer b} 
virtue of intermittent spastic closure, or rarely by complete 
acatnaal contraction of the stoma, may be a second cause 
for failure to see tlie opening A third reason may be obstruc- 
tion either of the proximal or of tlic distal jejunal loop at or 
near the stoma, usually the result of technical error or surgical 
accident Mo 3 mihan has described the manner in which the 
last type of complication may supen'ene 

“The anterior or the postenor operation has been performed, 
and a long jejunal loop has been left This loop may, wth 
difficulty, be emptied, it may become ‘water-logged,’ and an 
obstruction may develop at the afferent opening into the 
stomach ‘Regurgitant vomiting’ occurs only to be rclicied 
by lavage, or in severe cases by the performing of an entcro- 
anastomosis, which checks it at once 

“With a short or a long loop tlie efferent piece of jejunum 
has been blocked as a consequence of a kink, or from adhesions, 
between the intestine on the one side, and the abdominal wall, 
omentum, transverse colon or mesocolon, and loops of small 
intestine on the other Regurgitation occurs here also Regur- 
gitant vomiting means high intestinal obstruction 

“A short loop posterior gastro-entcrostomy had been per- 
formed At the time when the jejunum was lifted up to oppose 
to the stomach before suture adhesions w'cre found binding it 
to the under surface of the transx erse mesocolon, an exaggera- 
tion of the ligament of Ircitz These were dmded and a r.iw 
surface left on the jejunum proximal to the opening made to 
anastomose with the stomach Adhesions then fonned and 
caused obstruction of the proximal part of the jejunum between 
the duodenojejunal flexure and the opening into the stomach 
“The jejunum has been rotated round its longitudinal ixis 
at the time w'hen it has been approximated to the stomach 
This twnst may be quite enough to cause an obstruction ’’ 

1 he SLX-hour barium motor meal is a sensitix c lest for gastnc 
motility on whicli the clinician places considerable reliance 



POSTOPERATI\'E OBSTRUCTION OF LOOP OF JEJUNUM 399 


In the presence of organic stenosis there is a faurlj’’ constant 
parallelism between six-hour barium retention and the food 
remnants obtamed ten or twelve hours after the administration 
of a Riegel motor meal This patient strangely enough, had 
many chmcal signs of high mtestmal obstruction confirmed 
by a nine-hour Riegel motor meal but as I have pomted out, 
the second banum motor meal had all passed out of the stomach 
and jejunal loop before the end of the sixth hour The retard- 
mg influence of nausea, imgramc anorexia and morphin was not 
a factor Such discrepancies between food and bar.um tests for 
gastnc motihtj' had been noted before under s milar c rcum- 
stances I behex e that in the presence of much f u d, trans adaie, 
or hj’persecretion the more reliable index of gastr c mot.1 tx"- 
IS obtained bj* the old time-honored motor meal From a 
summation of all the exadence a diagnosis was made of a non- 
ulceratixe postsurgical obstruction at or just below the lex-el 
of the stoma, x\ath marked gastrectasia 

April 26 1921 a secondarx* operation was performed (C H 
Majo) The stomach was lound to be greatly dilated the 
pxlorus open and there was no exadence of prexaous ulceration 
in the stomach or duodenum The gastro-enterostomy xvas 
large and patent and easily admitted three fingers Beyond 
this there were extensixe adhesions produang a marked angula- 
tion of the proximal loop, which on freemg the adhesions was 
found to be txxasted and turned to the right An entero- 
anastomosis of the proximal loop to the distal loop was quicklj- 
made The patient recox ered unexentfully, she has gained 
20 pounds in weight in three months and is m good health 




The Formation of a Chrome Penetratmg Ulcer of the Stomach 
FoUowmg Successful Gastrojejunostomy for an Obstructmg 
Duodenopylonc Ulcer, Rarity of Such a Sequel Typical Ulcer 
Syndrome Despite Consistent Achlorhydria Factors Which 
May Give Rise to a Constant Absence of Hydrochlonc Acid 
m the Presence of Chrome Bemgn Ulcer Observations on the 
Etiology and Mechamsm of the Production of Pam m Ulcer 

Ca.se n (147,732) ;Mr McD , aged fortj'-nme j'ears, first 
entered the Chmc December 11 1915 with the complaint typical 
of duodenal ulcer of two j'ears’ duration and pylonc obstruction 
dmicall}’' of fi.A e months’ duration 

Aspiration tuelie hours after a Riegel motor meal showed 
considerable food residue and some saranse, the total aadity, 
m terms of tenth-normal sodium hydrovid solution was 42 
and the free hj’drochlonc aad uas 30 A banum motor meal 
revealed a small residue after six hours On fluoroscopic exami- 
nation the stomach was found to be large, with active penstalsis, 
moderateh mobile orthotomc and of fish-hook form There 
was a definite filhng defect of the pylorus and of the lesser 
cunature with an accessory pocket which persisted on the 
screen and on the plates A Roentgen-ray diagnosis was made 
of chrome perforatmg ulcer at the p> lorus with obstruction 
December 20, 1915, after a week of restricted diet entero- 
dysis, and gastnc laAage a postenor gastrojeiunostomy nas 
performed (C H Maj o) A perforating ulcer of the duodenum 
was found extending into the px lorus The px lorus nas almost 
completelx* closed A retrocecal distended appendix was also 
remox ed 

June 15 1921, fixe and a half years later the patient returned 
to the Chmc because of a recurrence of painful sx-mptoms He 
stated that for three months folloxxnng his operation he had 
enjoxed excellent health Then following a generous meal 
including pie made of preserved cranbemes he nas seized 

xoi_ 5— i6 ,oi 
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With marked epigastric distress, emesis, and diarrhea This 
distress persisted dailj'’ from July to No^ ember, 1916 The 
diarrhea was then succeeded by marked constipation, which 
has persisted He had intermittent bnef penods of epigastric 
pain and gaseous distress throughout tlie course of the large 
bowel (colitis), which appeared regularly several hours after 
meals but w'as most sei ere usually from 4 to 6 p m The s)'nip- 
toms were consistently relieved by food, alkalies, lavage, emesis, 



Fig 117— (Case 147,732 ) 


Pcnctnting ulcer of tlit lcs>.c.rciir\iliirc 
(.ntcrostomj piticnt 


G isiro 


posture and local heal In June 1920 he had a more marked 
e\accrbation which lasted for three months Vomiting and 
marked temporary loss of weight were additional features 
There has been no gross hemorrhage at an> time 

The onh noteworthj finding on physical examination was 
diffuse moderate tenderness limited to the middle of the epi- 
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gastnum The hemoglobin was 72 per cent the red cell count 
4 490 000 The scar of the pre\aous laparotomy was firm 
Gastnc anah-sis twel^ e hours after a Riegel meal and one hour 
after an Ewald meal re\ealed total aaditj 10 free hydrochloric 
aad 0 a trace of occult blood a small amount of mucus bile 
+-}- and total amount of filtrate 30 c c A complete fractional 
analysis disclosed an absence of free h\*drochlonc aad through- 
out the digesti\ e c\ cle Traces of blood were irregularly present 



Fig ns Fig 119 

Figs ns, 119 — (Case 147,732) Kxniographic records of the contne- 
tions of the stomach after a test-meal During the first four hours after 
eating the patient did not hare pain, and the Icv-mograph rei'ealed onh slight 
tonus renations (Fig llS), but four and a half hours after eating the stomach 
became more actire and definite penstalsis was recorded (Fig 119) Inter- 
mittent gnawing, cramp-like pains were expenenced, in almost ererv instance 
the\ were siachronous with the [lenstalsis Dunng the course of the tracing 
13 to 20 C.C of gastnc contents were aspirated through the Rehfucs tube 
eiar\ half-hour but free hidrochlonc acid was not present on successire 
titrations of the contents remored fiactionalb 

m the feces Fluoroscopic examination showed the stoma to 
be functionmg normally at least two-thirds of the banum 
leaang by this opemng but both on the screen and roentgeno- 
gram a defect on tlie lesser curxature characteristic of a penetrat- 
ing ulcer was plainly in cadence A small banum retenbon 
after six hours was also recorded (Fig 117) 

Obseixation at the hospital confirmed the pabents state- 
ments with regard to the sexentx the bme of appearance 
and the mode of control of the pain On repeated aspirabon 
dunng the height of his discomfort the gastnc contents rarely 
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exceeded 50 cc, food residues ^\cre absent four hours after 
alimentation Aclilorlij^dna was constant, but simple aspira- 
tion, wiUi or iwtliout gastric lax age, emesis, eating, or alkalies, 
gave constant relief During a typical jieriod of trouble kymo- 
grapliic tracings were made by Di ILirdt As a result of this 
inx'cstigation it seemed reasonable to conclude tliat the pain 
was peristaltic in nature (Figs 118, 119) 

June 27, 1921 a second laparotomy xvas performed (C H 
Mayo) A chronic indurated ulcer (3 by 1 5 by 1 cm ) about 
5 cm abox'c the pylorus xvas excised, iind the opening closed 
111 an ojiposite direction xxnth three rows of clironiic catgut 
sutures The original duodenal ulcer had healed completely, 
.iiid the gastro-entcrostoni}' xxas found to be normal and patent 
Microscojiic examination of the excised ulcer did not reveal 
exadence of malignant changes The patient made an uncx'entfiil 
rccox'cry 

DISCUSSION 

I’liis case IS of interest for txvo reasons first, because of 
the apparent occurrence of a new gastric ulcer in the pres- 
ence of a normal functioning gaslro-tnlerostomy plus achlor- 
hydria, and, second, because of a typical benign ulcer syndrome 
in the persistent absence of free hydrochloric acid It 
might be argued that the ulcer was jirescnt at the time of the 
original operation and had been oxerlooked bj’’ the surgeon, 
111 fact, we hax'c no reliable exndeiice to disprox'^c such conleii- 
tion Chronic gastric uleers, csjieeially those xx'ith marked 
induration and remote from the p 3 'lorus frequentlj' haxc been 
known to persist after gastro-enterostomy alone, the opcratixc 
procedure being followed bj' only brief periods of relief Recently 
a case has come under my obserx.ilion in xvliich a superficial 
gastric ulcer failed to heal following gastro-enterostomy, but 
progressed under the most f.ix’orablc circumstances of motihly 
and gastric chemism, which in our experience is a rare occurrence 
(Figs 120, 121) In contrast to this, gastric ulcers, cspcciallv 
those in earlier stages of clironicitx, haxe been obsened to dis- 
appear under successive fluoroscopic cxamm.ition during medical 
treatment m the liosjntal, and cxinliiallx to heal permancntlx 



CHROXIC PEXETRATIXG nCER OF TITF. ST01LA.CH 405 



4o6 


GEORGE B EUSTERMAN 


by thorough management and with the patient’s co-opcration 
But it might be argued wth greater con\nction that the ulcer, 
m all probability did not exist before the operation, since the 
surgeon could hardlj’^ have failed to discover a calloused, indu- 
rated ulcer The gastro-enterostomy intli the resulting aclilor- 
hydna usually results in the complete resolution of the lesion 
Moreo^ er, we have had eight pre\nous similar experiences con- 
firmed by secondatj'^ operation, in the majontj'^ of which there 
was no reason to suppose that a gastnc ulcer v as present at the 
time of the original operation Naturally, speculation vas 
nfe as to the possible etiologic factor in these cases SxTjhilis 
or focal infection, m our expenence, especially the latter, should 
be carefuUy excluded as causative factors m such sequclai 

The formation of a new ulcer may be tlie cause of se\trc 
gastro-entenc hemorrhage when such a complication had not 
obtained in the onginal ulcer In a preiious contnhution 
howex^er, I emphasized the fact that such hemorrhage was 
hkely to hax^e its ongin in an ulcerative process at or beyond 
the stoma, that is, in a gastrojejunal or jejunal ulcer Many 
hemorrhages in mj’’ expenence, have an unexplainable ongin, 
but it IS rare that a duodenal ulcer gives nse to hemorrhage 
after gastrojejunostomy when gross bleeding had not occurred 
pnor to operation 

The combination of a charactenstic ulcer complex in the 
presence of a consistent achlorhydna is not so unusual The 
assoaation of consistent gastnc anacidity with chronic benign 
ulcer of the stomach or duodenum is exceedingly interesting 
chnically and can invanably be explained by systemic or local 
causes The coexistence of grax'e constitutional disease, such 
as pulmonary or intestinal tuberculosis, chronic renal disease, 
uremia, pernicious anemia pellagra sprue, the metabolic dis- 
eases, such as gout, diabetes, or the chronic infectious states, 
such as the arthntides or sex ere oral sepsis, may exert a pro- 
found influence on gastnc secretion Gastnc chcmism is grcatlj 
influenced by the state of the patient’s general health, and 
because of this w e are beginning to realize the greater importance 
of subacidilj ratlier than hx’peracidily In the absence of 
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rebable e^^dence of systemic disease lesions of the accessory 
digestive tract, espeaally chrome cholecj'^stitis or chrome pan- 
creatitis, may be responsible for the perv-^erted chemistiy' Other 
equally important local causes are the possibihty that the 
ulcer may be syphihtic or undergoing mahgnant degeneration 
In 66 cases of satisfactorily proved orgamc gastric syphihs 
gastnc anaadity 11 as present in more than 80 per cent , but 
the imolvement was mvanably diffuse and evtensive rarely 
curcumsenbed, simulating carcinoma closely m this respect 
For some unexplainable reason certain duodenal and pylonc 
ulcer-beanng patients uuth hyperaadity or hypersecretion follow - 
ing gastrojejunostomy may have constant achylia wuth or w ith- 
out disturbed gastnc or intestinal function In any e\ ent it 
is necessary to repeat a gastnc analj^is, as a complete psychical 
achylia may be present on the first examination of patients 
whose gastnc contents subsequently are found to ha\ e a marked 
degree of hyperaadity That some ulcers may be purely infec 
tious, metabohe, or artenosclerotic in their origin may explain 
some of the x'aganes of gastnc chemistry 

Cnspin has reported 11 cases of duodenal ulcer confirmed 
b}' operation in w'hich there was achlorhydna His observa- 
tions are probably open to the cnticism that thej’’ were based 
on single analyses of the gastnc contents, moreover, the anatyses 
were not made dunng the penod of discomfort I believe, 
however, that the majonty of these cases w'ould have shown 
achlorh5'dna consistently In our patients it was shown that 
free hydrochlonc aad w’as persistently absent, ex'en dunng the 
height of the pain, and that motor function w as good 

For many years Sippy has taught and pubhshed his xuews 
that pain in the presence of an uncompheated ulcer is alwa5's 
assoaated with an adequate aadity and an adequate amount 
of gastnc jmee In other words the corrosive or irntatmg 
action of the hydrochlonc aad was, at least by imphcation, 
nccessaiy^ to the mechanism of the production of pain WTiile 
this IS often the case, it is not imanablj' so We haxe seen 
relief afforded to such a patient by the same agents which would 
have given relief m the presence of the usual hj'peraciditj and 
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hypersecretion Such obser\'ations tend to support the claims 
of Hertz, Carlson, Ginsberg, Hardt, Poulton, and others that 
the cause of the pain is the result of heightened intragastnc 
pressure, distention, and penstalsis rather than the corrosive 
action of the h3’’drochlonc acid of tlie gastric juice directlj 
on the ulcer-beanng area Homans, however, by appljang the 
methods of mvestigation used by Carlson, Ginsberg, and Hardt, 
could not confirm their observations In the presence of a 
proved gastnc or duodenal ulcer he showed that powerful 
contractions of the fundus may not cause pain, and tliat pain 
may occur independently of any muscular ach\nty of tlie fundus 
These data impress one with the fact that in order to promote 
heahng it is not so necessaiy to effect complete neutralization 
of the free hydrodilonc aad as it is to give bland food often 
m small amounts combined ivith alkalies and proper rest On 
the other hand, my evpenence in several hundred cases has 
taught me that complete neutralization of the hydrodilonc acid 
m ulcer-beanng patients always is accompamed by complete 
cessation of gastnc pain Such neutralization also hastens 
the restoration of gastnc motfiity in inflammatory obstructions 
at the pylorus as well as resolution of tlie ulcer area It is 
reasonable to assume from repeated dimcal observations that 
hyperacidity, when present, is a link in the chain of factors 
provokmg gastnc pain 

“The influence of the chemical reaction of the gastnc content 
on the pylorus is more complicated, but high acidity will intensifj 
and prolong the duodenal refle\ contraction of the pylorus as 
well as induce strong contractions m the duodenum itself 
Clinical hyperacidity may in this manner indirectlj'^ aggravate 
the ulcer pains from tlie contraction of these parts of the ali- 
mentaty canal, and any measure (protein, food, water, or 
alkalies) that temporanly low'ers gastnc acidity will temporarily 
ease these pains, provnded there is sufliaent relaxation of tlie 
pylorus to allow the weakened gastnc content to reach the 
duodenum” (Carlson) 
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PREOPERATIVE MANAGEMENT IN CASES OF GASTRIC 

RETENTION 
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In an attempt to correlate dimcal observations with e''p 2 r- 
mental obser\ ations on the phenomenon of the motor funct on 
of the stomach, I have re\'iewed our experiences vnth gaslr c 
retenbon as encoimtered and dealt with in a group of surgical 
conditions of the stomach and duodenum 

Since ordinary' text-book classificabons are not enbrely 
adequate, the modern concepbon of the causes of gastnc reten- 
bon should be recapitulated There are tuo main groups of 
cases (1) actual orgamc stncture of tlie pylorus and (2) func- 
tional mterference mth the mob^ e power of the stomach 

In Group 1 are found, in the order of their frequencj’ mahg- 
nant neoplasm, acatncial stenosis inflammatory swelhng and 
edema (acute pjdonc or duodenal ulcer), adhesions, gross sj-phihs, 
and benign tumor Other lesions such as tuberculosis occur 
so rarely as to be neghgible I shall not consider the congemtal 
form of pj'lonc obstruction in these obser\ abons 

A considerabon of Group 2 demands a rather dose mxesti- 
gation into our knowledge of the factors in gastnc mobhf^* 
Spasm of the pjlorus like that which occurs in cardiospasm is 
xcrj* probably as rare as the latter Spasm of a rhythmic, 
intermittent tj-pe is a part of the normal function of the p}dorus 
Food retention, so frequently attnbuted to pjlorospasm, is 
more likely attnbutable to derangement of a lerj' dehcately 
co-ordinated relation between penstalbc waxes of the stomach 
and closure of the p> lone sphincter We are indebted to I^Tiedon 
and Thomas for a definite idea of the interrelabonship between 
antral and pylonc muscular contractions Bnefly, they have 
demonstrated that the sphincter is relaxed dunng only the 
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first part of the antral contraction Constriction of tiic sphincter 
begins when tlie antral wa.\c is at its nia\imum and supple- 
ments tins action until the next antral lno^ cnient is under \\ aj 
Thus, as Cole has found from Roentgen-ray obscr\ ations, tlic 
P5dorus IS open only during gastric systole This fact tends to 
throw doubt on tlie tlieory of aad control, a doubt furtlier 
strengthened by otlicr expenmcntal work, which demonstrated 
that fluid taken from tlie duodenum dose to the pylorus and 
dunng a disdiarge from the stomadi is alkahne or \ erj w cakly 
acid OLuckhardt, Philhps, and Carlson) 

The stomach exliibits a remarkable adaptability and con- 
tinues to empty itsdf m tlie face of \anous deforming diseases 
and surgical operations wdiich would seem to have left the 
onginally dchcately balanced mechanism in diaos 

Alvarez has obsened that the stomach, like the heart, 
has an extrinsic and an intnnsic nenous mechanism Owing 
to the marked difference in the distance to be traversed, syn- 
chronous waves passing along tlie greater and lesser cunalures 
must tra\d at diflcrent speeds m order to reach the pylorus 
simultaneously It is logical to assume that any perceptible 
shortemng of the lesser cunalure mlerfcrcs witli the timing 
of tlie composite peristaltic wave In the same manner imta- 
tion of the lesser cunaturc may result in motor difliculty 
There are many possibilities of trouble associated with the 
vanous diseases of the wall of the stomach which produce 
ulcerative and infiltrative changes The lower half of the 
stomach contains by far the greater part of the gastric muscula- 
ture which increases in thickness and power as it approaches 
the pylorus Motor difficulties are not uncommon following 
partial gastrectomy for caranoma at the pjlorus, but in such 
cases the tendenej' is almost always for improAcment for from 
SIX weeks to three months after operation As the stomach 
docs not emptv by gra\it}, this lmpro^cnlcnt is due to simple 
development of the musculature of the upper part of the stomach 
and to some maiw clous readjustment of the 001x011*5 mccliimsm 
to meet the new conditions 

The first reaction to prolonged interference xxith the proper 
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emptying of the stomach, whether because of fimctional or 
orgamc disturbances is hj’pertrophj’’ of the gastric musculature 
There is also a compensator}* hj^pertrophy of the pylonc sphincter 
which may be mistakenly regarded as a factor in retention 
Actual and progressive narrowmg of the outlet if coupled with 
constant overloadmg of the stomadi with food that caimot be 
e\ acuated, will result m a gradual loss of muscular tone The 
stomach becomes dilated and is sometimes capable of holdmg 
a verj’’ large amount of food without mamfestmg the vormtmg 
reflex ordmanly expected 

Ptosis of itself does not, I beheve, influence the emptjnng 
pon er of the stomach The influence of the functional neuroses, 
general asthemas and similar non-orgamc troubles on gastric 
motiht}* IS neghgible although on one or two occasions, by the 
aid of the banum motor meal, we have detected a shght six-hour 
retention dunng a severe migrame attack 

Gastnc tetany, m our expenence, is not a frequent or senous 
comphcabon of ather bemgn or mahgnant pylonc obstruction 
Specific mquiij wiU often ehat mapient manifestations of 
gastnc tetany, particularly affectmg the extremities Occasion- 
ally ve have observed manifest gastnc tetany in ulcer-beanng 
patients without gastnc retention, either of the orgamc or 
mtermittent t^qie Rarely a patient without orgamc gastnc 
disease has a historx of tj^pical gastnc tetany It is reasonable 
to assume that such patients have either neurotic or spasmo- 
phihc tendenacs, since exidences of these tendenaes may be 
present m other members of the family without gastro-mtestmal 
complaints In the few cases of gastnc tetanj' that we hax e had 
an opportumt}' to studx in recent xears we haxe consistently 
found a high content of non-protem mtrogen m the blood- 
plasma, as well as heightened carbon dioxid combimng power 
and increased eleclnc exatabihty of the nerves These findings 
tend to support the observations of MacCallum and his asso- 
ciates who advanced the hv-pothcsis that the cause of tetanv is 
due to the loss of hvdrochlonc aad m the gastnc juice resulting 
m an alkalosis On the basis of this hjpothesis thev* treat the 
complication bv fumislung a large supplv of chlonds In view 
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of the high blood urea nitrogen, ^^hlcll often exceeds 100 mg 
per 100 c c of blood, it is possible that a toxic element is 
a contnbutor}'' or the main factor in the produebon of 
tetany (Eusterman) Wc arc inx cstigating this phase of the 
problem 

The senes of cases with x.lr 3 ^ng degrees of dc/lnitc gaslnc 
retention winch we arc reporting were obsened for a suflicicnt 
length of time to allow definite conclusions Our chief object 
in studjnng tliese cases has been to perfect a scheme of pre- 
operative management and obsenation wdiicli will bnng about 
the greatest decrease in surgical nsk with tlie least waste of time 

100 CASES STUDIED 

From a group of 100 cases, 10 w'crc rejected because of un- 
satisfactorj' exndcnce of retention The ax erage age of the pa- 
tients was fifty-tw’o years, 82 came to operation, wnlh a total 
mortahty of 13 per cent 

Gastric Carcinoma — ^Tn’cnty-mne patients had gastric car- 
cinoma, 17 of these had partial gastrectomies, 11 had simple 
explorations, and 1 had a pallialixe gastro-cnlcrostomy The 
surgical mortality in tlus group was 17 per cent 

Gastnc Ulcer — In 11 cases gastnc ulcer ivas found, tivo 
ulcers witliin the pyloric nng, altliough of questionable anatomic 
location, were classified as duodenal ulcer in order to ax’oid con- 
fusion In only one case was there any constncLion of the 
pylonc nng In other words, m approximately 90 per cent of 
tlic cases the retention was due entirely to functional disturbance 
of gastnc niotilitj' 

Duodenal Ulcer — In 37 cases of ulcer of the duodenum the 
surgeon was unable to demonstrate actual obstruction of the 
pylorus in i4 per cent In 1 case only was the obstruction due 
to constncting bands of adhesions, in the others the narrowing 
was caused by callus and infiammatoty swelling 

Miscellaneous — In 1 case a foreign body was found to be 
partiallj occluding the stoma of a gastro enterostomy performed 
elsewhere six months prcxnouslj’’ In 2 cases of cholecj stitis 
and in 1 case of appendicitis no ininnsic gastric lesions were 
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found to which retention coidd be attnbuted In 1 case the 
only abnormahty found was an obstruction by an encudmg 
mass of adhesions 

In the cases of ulcer, vomitmg, loss of weight, and irregularity 
of gastric distress implanted on previous charactenstic ulcer 
histones were the most constant symptoms of retention In 
the study of this group two very important facts were dis- 
closed first, that the surgical mortahty was 16 5 per cent, 
and second, that 41 6 per cent of all the ulcers were discovered 
at operation to be m a state of chrome perforation That 
chrome gastnc retention predisposes to perforation seems logical 
In 1 mterestmg case of the senes a gastnc and a duodenal ulcer 
were discovered, both of which were perforatmg 

Vomitmg w'as present m 70 per cent of the entire senes of 
cases The customary type of history is that of a relatively 
long-standmg ulcer sjmdrome, recentlj’- confused by a tendency 
to loss of weight and appetite, absence of relation to meals and 
food ease, persistence of trouble instead of mtermittency, and, 
^er>’■ frequently, vomiting Emaaation and dehydration were 
m proportion to the degree and duration of the trouble A 
defimte and persistmg spasm of the pylorus was reported by 
the surgeon m but 2 cases 

The mortahty reported in this senes of cases is at least 
mdicative of the fact that whether the case is mahgnant 
or bemgn it oBers extremely gra\e surgical problems and 
cames with it almost as great a nsk as any other surgical 
condition 

Treatment Before Operation — Our interest has been directed 
chiefly to the group of cases m which surgery has been con- 
templated In cases in which gastnc retention is recognized 
or suspected the patients are immediatelj’’ placed m the hospital 
for obsenabon, although they arc not confined to bed unless 
the general condiUon makes it necessary The two important 
factors in surgical nsk are dehydrabon and malnutnbon, the 
former is the more readily obviated In the cases of marked 
pjlonc obstruebon due to mahgnant growths we haie found 
tliat besides cleaning the stomach fairly well and parbally re- 
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stonng body fluids, nothing is accomplished by preoperatne 
treatment, and that it is best not to hold this tj^ie of case for 
more tlian tliree or four days before operating This is especially 
true if cachexia complicates the obstruction 

There arc also certain non-malignant cases in uhicli early 
operation is indicated It is, therefore, vcty important to 
obscr\ e such patients closclj'^ during tlie first few days in order 
to judge whether or not more prolonged preoperative treatment 
IS ad\nsable 

Our measures of treatment have been simple We have 
adhered to a liquid diet up to the time of operation, regardless 
of whetlier or not retention disappeared The tjqie and amount 
of food must depend on the possibilities of the indmdual case 
The food should be rclatl^ dy light and taken at not more than 
tw'o-hour inten^als We rely largely on milk and cream, although 
the diet maj' be vaned by many agreeably flavored fluids It 
should be borne in mind that tlie importance of nourishment is 
secondarj’’ only to fluids, and that articles which supply both 
should be chosen 

Our routine procedure, so far as it may be called routine, 
IS to Avash out the stomach twice in twenty-four hours, at 
1 1 00 M and at bedtime In mild cases once a day is sufficient 
as soon as the aspiration demonstrates tliat the stomach is 
recoA'ering its tone and evacuating itself Circumstances maj 
make more frequent lavage adMsablc On account of the 
increased danger of causing actual damage with the laAage 
tubes the w ork should be done by an expenenced person 1 he 
lax age should be x cry' gentle, it is better graduallj' to dean the 
stomach by repeated short laxxiges oxer a period of sexeral 
days than to keep the tube in a long time at first because it is 
plugged bj coarse remnants of food It must be remembered 
that there is a tendenq’’ to malignant degeneration, to a thinning 
of the XX all in the region of the lesion, and to chronic perforation, 
all three of xxhicli demand discretion in the use of the tube 
The XX eight, color and condition of the flesh and skin arc the 
outxxard signs of reaction to treatment Aboxe all, the patients 
should be xxatched for signs of acute or subacute perforation 
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Immediate surgery should follow the diagnosis, nothmg can be 
gamed by w aitmg 

Trom April 1, 1920 to April 1 1921, 640 patients with duodenal 
ulcer were operated on at the Chmc, with a mortahtA’’ of 2 96 
per cent , 47 36 per cent of the patients who died had defiiute 
preoperatiie gastnc retenhon The surgical mortahty in the 
entire number of ulcer cases (S06) u as 3 97 per cent Fiftj^- 
three and one-tenth per cent of the patients who died had had 
gastnc retention, and 44 per cent , chrome or subacute perfora- 
tion, 59 per cent of the patients with retention had perforation 
It may readilj be seen hon surgical mortah^' in a relativel}’’ 
small group of cases of gastnc retention ma}”^ be lost sight of 
m a larger senes of cases of ulcer 

Close co-operation between the mtermst and the surgeon 
IS imperatne We are qmte cominced that we shall soon be 
routmely explonng and performing gastro-enterostomj* imder 
local anesthesia m this tjqie of case, leaiung more extensile 
work to a subsequent operation 

The necessity for a continuation of medical management 
for a time after operation is apparent Dunng this penod it 
is adnsable occasionally to test the emptjung power of the 
stomach by tubing, and m case of motor difficulties lai age must 
again be resorted to 

In conclusion, it should again be emphasized that the presence 
of definite chronic gastnc retention in a patient mth a surgical 
lesion of the stomach immediatelv catalogs him as an extremel}’’ 
graxc surgical nsk, he needs all the preoperatne care and treat- 
ment that it is possible for him to ha^ e expeditiously, as well as 
the highest a\ ailable surgical skill and judgment 
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A SAFE METHOD OF REMOVING SIGMOIDAL POLYPS 
AND HIGH RECTAL POLYPS 

Loins A Bute 

Polyps of the anorectal region are usuallj' classified as non- 
mabgnant tumors Before discussion of their nature is com- 
pleted, however, reference is ali\ays made to their tendency to 
degenerate, espeaallj' the adenomatous tj’pe, which is the most 
usual, and when thq’ are found, the patient is always ad^Tsed to 
have them removed as promptly as possible This ad\'ice is 
given even when the size and posibon of the polj'ps necessitate 
laparotomy For these reasons it would seem justifiable to 
classify them as at least potentiallj’^ mahgnant 

The method of remoimg polj’ps from the sigmoid or rectum 
depends on a number of factors If the pedicle is small and it is 
endent that no large blood-\ essels are passmg through it, 
simple torsion the snare, or the cauterj' is suffiaent If the 
groiith IS low enough, the anus can be dilated and a hgature 
apphed before the tumor is cut aiiaj* In either case the opera- 
tion can be performed without difliculfy' and mth httle danger 
to the patient WTien the pedicle and its blood-vessels are large, 
howe\ er, and the tumor is so high that it cannot be drawn down 
far enough to permit hgatmg the pedicle, these methods are 
madequate It is -s erj' difficult to stop bleeding high m the rec- 
tum or abo\e the rectosigmoid through the proctoscope The 
amphtude and mobihfy’^ of the bowel render effectiie packmg 
impossible There is not, apparently, any practicable manner 
in ■which a hgature can be apphed through a 10-mch proctoscope, 
and clamps are not made for use through such an mstrument 
whidi ha^e the power to crush the ^essels suffiaently to control 
hemorrhage On the other hand all clamps generally in use have 
the disadiantage of possessmg handles that are too large to 
pass through the proctoscope and it is therefore, impossible to 

4X0 
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remove the proctoscope wthout first remo\ing tlie clamp On 
this account it is impossible to leave a clamp attached iMlliout 
keeping the proctoscope in position 

Because in tlie dime a transabdominal sigmoidotoniy is con- 
sidered the operation of choice for a large polj^p high m the rec- 
tum or m the sigmoid, and because of tlie risk of such a pro- 
cedure, we have tried for some time to dense a means of rc- 
monng these pol 3 'ps through the proctoscope without the 



Eig 122 — a, One jw of the clamp, which is the ciir\cd c'ctrcniiti of a 
rod b. The other jaw of the chmp, which is the cur\cd extreinitj of a tube 
The rod c\tends through the tube to the thumb piece e A stitiomrj nut, 
c, IS attached to the tube By holding c and turning e to the right, the jaw 
a IS brought into contact w ith the jaw b When the threaded nut, d, is screwed 
up bj a mechanism within c, the force with which a meets b is increased 
graduall) a and d are so arranged that the wrenches, h and i, can be applied 
and increased pressure made without diflicult> The fork, f, and the hook, 
g are to isolate and draw the pedicle of the poh p into the jaws of the clamp 

usual danger of hemorrhage j\rr George Little, instrument 
maker in the ^layo Clinic, has constructed a clamp which li.is 
made this possible and whicli has been used succcssfulh" in three 
instances The instrument which is about 35 cm long, is shown 
with the appliances used in attaching it to the pedicle of the 
pclj-pdig 122) 

Techmc of Applying the Clamp — The only necessary pre- 
operatue preparation of the patient is a purge and abstinence 
from food iht e\ening before, and a thorough rectal irrigation 
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the morning of the operation It is preferable to have the 
patient m bed, because he should be moved about as httle as 
possible after the clamp is apphed With the patient m the 
knee-chest position the proctoscope is inserted and the pol 5 -p 
located The damp is passed m \nth the javrs opened as far as 
possible With the fork (/) and the hook (g) the pedide is 
isolated and drawn mto the jaws of the damp After with- 
drawing the forks the damp is dosed on the pedicle by turmng 
the thumb-piece (c) to the nght, then by screwing up the threaded 
nut (d) pressure is produced that can be increased to crushing 
force bj' the wrenches (// and 1 ) which are apphed to the sta- 
tionaiy nut (c) and to the threaded nut (d) After suffiaent 
pressure has been made the proctoscope is withdrawn over the 
clamp and the patient is allowed to turn o\ er carefully on his 
side The damp is left in position for twent>'-four hours The 
patient should ha^ e a sedative, and when he desires to change 
his position he should be assisted m order to ai oid any contact 
that might result m pushmg or pulhng the handle of the clamp 
which projects for a number of centimeters from the anus He 
should also be watched carefully durmg sleep 

In order to remo\ e the damp the wvenches are apphed and 
the nut (rf) 13 unscrewed, the thumb-piece (e) is turned as far as 
possible to the left, thus operang wide the jaws and the clamp 
then withdrawn from the bowel After this the proctoscope is 
inserted in order to ascertain the condition of the poKp The 
patient usuallj" remains in the hospital for tw 0 daj s The poKp 
sloughs off within two or three days and after a week s obsen a- 
tion the patient is allowed to return to his home The only dis- 
ad\ antage in the use of this instrument has been the fact that 
its handle projects from the anus and patients must be watched 
\eri carefulh durmg sleep this is an msigmficant objection, 
howe\er in comparison with the discomfort of the anesthesia 
and tlie nsk of the other alternati\ e namch laparotomj 

Mr Little has demised an improvement on tlus clamp which 
we ha^ e not j ct had the opportumtA- to use The new instru- 
ment will permit IcaMng the damping end, which is about 5 cm 
long and smooth on all surfaces in the bowel after the handle 
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has been \\ ltlldra^\ n entirely It is so constriicleci that the handle 
can be reapplied w ithout difficulty It is quite probable that this 
instrument inll supercede the one we have been using We ha\c 
tried the principle of the spring in the Gant \alvc clamp, but 
were unable to apply it The edges of tlic clamp Mere loo sliaqi 
to be permitted to remain attached to a tumor in the mobile 
sigmoid, and as the high poljqis are the ones with which we arc 
concerned, the possibililv of using this method was finally 
given up 

REPORT OF CASES 

Case I (347,534) Mr B W IT , aged fifU -se\ on year',, ex- 
amined in Uic Clinic Januao' 26, 1921, complained of bleeding 
He had persistently passed fresh blood in his stools, without pain, 
for two and a half years He had been tiealed for hemorrhoids, 
but the bleeding had persisted He had had diarrhe.i for two 
weeks, and had had a resection of part of the descending colon 
for what was called “ulceration,” two years prior to coming to 
the Clinic He was in good condition after this except that the 
bleeding persisted 

A pol}^? 3 by 3 cm with a pedicle 2 by 1 cm was found 
attached to the antenor wall of the sigmoid about 20 cm abo\e 
the internal sphincter It w'as soft and eroded, and bkd freely 
when touched The pedicle was apparently healthy 

February 2d the clamp was applied and remoxed twenty- 
two hours later At the lime of remoxal the P 0 I 37 ) was black 
and reduced to about one-third its original si?e During the 
next xxeek the patient xxas examined xxitli the proctoscope 
three times Februar} 9th, after the point of attachment of the 
poljT) xxas healed, he xxas alloxxcd to go home August IS, 1921 
he was examined, and no exadence of the former poljp found 

Case II (354,594) hirs 7 B , aged sixlx'-fix c years on ex- 
amination Apnl 6 , 1921, complained of bleeding xvhich had Iiccn 
constant for sex oral years 

On proctoscopic examination a polyp 5 by ? cm xxith a 
pedicle 2 b}"^ 1 cm xx'as found on tlie left xxall of the liowcl be- 
tween 15 and 20 cm abox-e the anus It was degenerating and 
bleeding at its tip, but the pedicle xxas apparently liealthj 
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April 27tli the damp -was applied, and removed twenty-four 
hours later In two days the polyp had sloughed away and m a 
week the ulcer at the site where the pedide was attached nas 
healed 

Case in (361,641) hirs H L G , aged forty-five years, 
vhen she was exammed June 17, 1921, complained of hemor- 
rhoids, mucus, and blood m the stools, and difficulty m getting 
the bowels to move She said that she had been losmg blood 
constantly 

The patient’s hemoglobm was only 45 per cent On procto- 
scopic examination, a soft and bleedmg poh^p about 4 by 5 cm 
was found attached to the anterior wall of the bowel near the 
rectosigmoid juncture, the pedide measured about 1 5 by 2 cm 

June 25th the clamp was apphed, twenty-four hours later 
when it was remoxed it seemed that the pressure had been 
insufhaent to cause sloughmg, but two days later, on examma- 
tion, the entire mass had disappeared and only a small ulcer 
remained where the pedide was attached Ten days later the 
ulcer had healed and the pafaent was dismissed 

SUMMARY 

1 Sigmoidal and rectal polyps because of their potenbal ma- 
lignancj', should be removed as early as possible 

2 There has been no safe way of remoxung, through the 
proctoscope, large polyps high m the rectum, at the rectosigmoid 
juncture, or m the sigmoid The usual method of remox^al— 
laparotomy— IS effectix e, but the attendant risk is great 

3 The remoxal of polyps by means of the damp herem 
described is xery* simple, it incapacitates the patient for only a 
few days, and is attended with httle or no nsk 




I A PRELIMINARY NOTE ON THE FOOD REQUIREMENT 
IN HYPERTHYROIDISM 

n A COMPARISON OF HYPERTHYROIDISM IN MEN 
AND IN WOMEN 
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I 

The sjndrome of hyperthyroidism resultmg from the pres- 
ence m the thAToid gland of hi-perfunchomng adenoma has been 
dearly estabhshed by Plummer as a distinct disease He has 
shown that it differs from the hi-perthjToidism of exophthalmic 
goiter not only in the assoaated pathologic condition in the 
thyroid gland but also m the etiolog\* mode of onset chmcal 
course physical findings duration of simiptoms and operable 
results Botli diseases are charactenzed by an increased basal 
metabolic rate and the simptoms resulbng from the increased 
rate, both mai* be grouped under the general term ‘ hiperthy- 
roidism ’ because m adenoma with hj'perthi roidism the in- 
creased heat producbon is probabh caused by an excess ot (nor- 
mal) thiToxin axailable to the cells of the body while in the 
hx-pertlixToidism of exophthalmic goiter the elexated basal 
metabohc rate is due to an excess of thxroxm which is in some 
way, as suggested b\ Kendall probably shghtly altered m its 
molecular structure thus causing the addibonal sx-mptoms 
peculiar to exophthalmic goiter 

W*e haxe emphasized repea tedlx that a knowledge of the 
basal metabolic rate is of great x alue not only because it sen es 
as a fundamental basis tor classifxang disease but also because 
in disorders ot the thx roid ghnd it is an index of the degree of 
acbxatx of the gland Thcretore by means of the basal metabohc 
rate it is possible to dl^Ungul«h paUents xxath hxperthx roidism 
of either Ixpc from patients with neurotic sx-ndronies xxath one 
or more “wauptoms simulating those of hxperthxToidism which 
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however, on analysis can be shown not to be due to an excess of 
the tliyroid hormone 

The existence and degree of tlie increased heat production in 
hj'perthyroidism is likewise of importance from a dietetic stand- 
point A man aged thirty years, weighing 70 kg , and ISO an 
in height, with a basal metabohe rate of -f65 per cent will pro- 
duce as his total basal calones dail)'^ 2937 calorics To tlie basal 
requirement must be added 10 per cent for the specific djmainic 
action of tlie food ingested and 15 per cent for the ordinal)' mus- 
cular mo\ emenls in bed, making a total of not less tlian 3382 
calones, if tlie patient is up and around his room an additional 
10 per cent for tlie extra work incident thereto must be added, 
making a total of 3560 calones daily 

Plummer and Boothby thought it possible that tlie total 
daily heat production in h)’perthyroidism might be even greater 
than tliat calculated by the abox'e metliod, therefore, carcfullv 
controlled dietetic experiments w'cre undertaken, two of which 
arc reported here in brief As the immediate problem under 
inx'cstigation was to determine the total food requirement, tlie 
patients were directed to cat what tliey desired both in kind and 
quantity, and the intake and output w ere determined accurately 
and the basal metabolic rate follow ed daily 

The first patient, a woman aged fifty-sc^en years, weighing 
46 7 kg , and 159 cm in height, with an ax'crage basal metabolic 
rate of -f 40 per cent , consumed, over a period of tw eiity days 
of rest m bed, an average of 2885 calones daily During this 
penod of observation tlie patient gained 2 7 kg , but it is to bt 
noted that she suffered from a sex ere cardiac decompcnsiition so 
that a x'anablc amount of edema w as alw ays present \ccording 
to DuBois’ standards a normal woman of this patient’s agt, 
height, and waght produces 1210 basal calones daih while this 
particular patient produced 1694 basal calones (1210 times 140 
per cent), 10 per cent of the patient’s basal heat production 
must be added to tlus figure, to allow for the spcafic d) naniic 
action of the food, and 15 per cent for ■flight muscular moxc- 
ments in bed, making the total daily requirement 2117 calones 
The patient ingested 2885 calones daily, or an additional 4^ per 
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cent of her basal heat production making a total mtake of 70 
per cent o\er her basal requirement The additional calones 
met the added needs of the body •nhich were probably due, m 
greater part to the patient’s tremor nenousness, and veiy 
frequent semipurposeful movements so characteristic of hj-per- 
thyroidism but which were m temporarj' suppression during the 
determmation of the hasal metabohc rate while probably onl}- a 
small proportion was stored as bod\* tissue 

The second patient a woman aged thirt^'-five years, weigh- 
ing 48 3 kg , and 158 cm m height with an average basal meta- 
bohc rate of 4-50 per cent (1920 calones dail 3 ’’) for a penod of 
twentj'-three days mgested an average of 3654 calones dadj’-, 
the patient was m bed most of the tune but was allowed to be 
up and around her room for short penods dunng the day She 
gamed 0 4 kg dunng the penod of obsen*ation Bj- calculations 
similar to those in the first case the calonc intake needed to coi er 
her basal heat production plus allowance for the specific djTiamic 
action of the food (10 per cent.), for the muscular everase m bed 
(15 per cent ) and for moi ements around the room (10 per cent ) 
IS 2555 calones The patient mgested 3654 calones an addition 
of 55 per cent of her basal heat production makmg a total intake 
of 90 per cent over her basal requirement which was needed to 
cover the extra requirements such as tremor and fidgefang 
These two experiments emphasize the need of patients with 
hj-perthjTOidism for large amounts of food Moreover in addi- 
tion to the usual allowance for the specific dynamic action of the 
ingested food (10 per cent ) the normal muscular movements in 
bed (15 per cent ) and the usual movements around the room if 
the patient is up and about (10 per cent), the calonc reqmre- 
ment must be increased by approximately 50 per cent of the 
basal heat production in order to coi er the additional deman d s 
caused by the fidgeting and semipurposeful moi ements which 
are held in abeyance dunng the determination of the basal met- 
abolic rate The total food requirement therefore, for patients 
mth hj-perthiToidism is probably rarely less and usually more 
than 75 per cent abo\e their basal heat production The 
degree of this increased calonc intake is endent if the number 
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of calorics consumed is compared the numbers given bj 
Magnus-Lc\y for man at rest and doing varjnng degrees of 
work (Table I) Unless these requirements are fully satisfied 
the patient \vill lose n eight in consuming his on n food stores, and 
not until there is an excess intake mil deposit of body tissue take 
place In spite of the very- large caloric intake of the 2 patients 
cited tlic storage of body tissue, if an)’', was small, as may 
be seen by the slight gam m weight of both 


TABLE 1 

Dail\ E\ciiANcr roR AIan \Vi ighing 70 ICiiogkams 


(Magnus Lex*) ) 

With hard m ork 

With medium work 

With light skilled work 

With rest in room 

The minimal e\changc 

The minimal exchange after food intake 

The ‘‘bed"-timc (equals the average of 4 and 6) 


3500 calorics and o\cr 
3100 “ " " 

2600 

2230 “ " " 


1625 “ 


II II 


1800 " 


It II 


2000 *' " “ 


In addition to the high caloric requirement patients suffering 
from h)’pertliyroidisni must dnnk quantities of fluids m order to 
eliminate tlic increased heat produced In a normal person at 
rest the loss of heat is accomplished by four means Conduction 
and radiation, evaporation of water from Uie lungs and skin, 
warming the food ingested, and w'arniing the inspired air (con- 
duction) In the patient with hyperthyroidism the large quan- 
tities of extra licat produced must be lost chiefly through c\ apora- 
tion of w alcr from the lungs and skin because the possibility of an 
increase in the elimination of heat through the otlier channels 
IS comparatn ely limited In consequence, to m amtain the proper 
water balance in the tissues and to allow' for the profuce swc.iting 
and increased \apon7ation of water from the lungs these patients 
require large quantities of liquids 

With the necessity for the ingestion of such large quantities 
of food and liquids a great strain is thrown on the gastro intes- 
tinal tract, and since patients with InTicrthyroidism, especially 
of the exophthalmic t)’pc, are prone to gastro-inlestinal upsets, 
the diet must be carefully regulated and indigestible food a\ oided 
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to pre^ ent if possible, ^ omitmg and diarrhea -which when once 
started are difficult to control It is obvious that the dietetic 
management is difficult because the gastro-mtestmal mechan- 
ism itself deranged by the thiTOid mtoxication cannot alwai-s 
function properly and of necessity the body is forced to utilize 
its store of food a condition which should be avoided as much 
as possible 

The 2 patients ated are typical of those with hj-perthy- 
roidism it is to be noted that thei' reqmred while at rest m bed 
even more calones than men domg hard work or about the 
same as 2 patients ivithout hj-perthjToidism From practical 
eiqienence surgeons are reluctant to operate on patients who are 
losmg weight, and thw consider those who are able to mamtam 
weight, or especially to gam weight much better able to with- 
stand operation In the hospitalization of patients prehmmary 
to surgical procedures, therefore, care must be exerased to see 
that they receive suffiaent nourishment, and it is important, 
immediatel}* before and after operation, that these patients are 
not depn\ed of water or food for an unnecessary length of tune 
Hospital diets are usuall}* planned to meet the needs of patients 
hai-mg either normal or decreased food requirements, and it 
may often be quite difficult to make interns and nurses (as well 
as the hospital management) appreaate the needs of patients 
with hj-perth3Toidism for large quantities of food and water 
A sj stematic studj- to determme the best tj-pe of diet for pa- 
tients ivitli hj-perthjToidism is bemg started m our laboratoi^- 
The natural desire of these patients for large quantities of food 
IS a \aluable diagnostic sign of the presence of hjperthjToidism, 
espeaall}* if at the same tune the^' are losmg weight 

n 

The results of a senes of studies published from oiu labora- 
ton* emphasize, as shown in Tables If and HI the pomts of 
differentiation in adenoma mth hj-pcrth\Toidism and exoph- 
thalmic goiter as fimt brought out bx Plummer, by the differ- 
ence in the age of the patient at the onset of goiter the tune 
elapsing between the appearance of the goiter and the onset of 
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the li3T3crtliyroid symptoms, the presence or absence of exophthal- 
mos, tlie blood-pressure, and tlie effect of operation Since it is 
also of interest to determine xvhether any difference exists in 
adenoma uitli hyiierthyroidism, and in exophthalmic goiter as it 
occurs in men and xs omen, the patients liax e been regrouped ac- 
cording to sex, the results arc presented in I'ablcs IV and V 


TABLE II 

Stvtistical Studx or 1656 Patiints with Goitcr* 



Hrophtlnlmlc Roltcr 

Adenoma * 



One JIri* 
tion nnd 
th>roid 
cctom> 





tion< rest 
it home 
ind tli> 
roldectom^ 

Th> rold- 
cctom> 

W nil 
hjper 
lh$roldi m 

XMlhout 

h>prr 

III) roidlsni 

Patient’ 

Ul 

2?S 

120 

166 

254 

Arc (j cars) 

37 


16 

45 

44 

Duration of Roller (> cart) 

3 4 

1 9 

5 0 

IK 0 1 

IS 7 

Arc at onset of Roitcr (> cars) 

14 

14 

51 


2S 

Duration of s>mptoms (jeara) 

1 6 

1 5 

1 3 

1 R 


Arc at onset of s) mptoins (j cars) 
Cardiac decompensation 

IS 

17 

IS 

1 

11 

PositU e (per cent ) 

St 

IS 

24 

1 *16 

Probable (per cent ) 

0 

5 

7 


5 

Exop)ithalrao3> (per cent ) 

Thrills (per cent ) 

67 

65 

51 

1 * 

2* 

63 

SR 

39 

5 

4 

Bndt (per cent.) 

Weiefat of pathologic spechnen 

1 H7 

1 

K6 

67 

12 

12 

<Rin) 

S9 

SS 

51 

152 

187 

Glycosuria (per cent ) 

Blood pre^sun* 

1 4 

1 

I 

2 

I 

141 

Systolic (floor) 

no 

U6 

Ml 

I SR 

Diastolic (floor) 

75 

71 

77 

86 

KS 

Pulse pressure (floor) 

75 

72 

61 

72 

56 

Pulse-ntc (floor) 

125 

121 

113 

107 

91 

Basal metabolic rate (per cent ) 
Clinical dlaRno’I’ correct* (per 

+6S 

+S1 

+11 

+10 

+2 

cent ) 

09 

98 

97 

88 

9S 


> DlfTcrcnthl dhpno^Is of ndcnoim \%Uliout li>portMrofili<m Kltnoim «itli 
th>Toidi«m nnci cxoplitlnlmic Roitcr llic ca«P 4 of ixnphthilmlc koUrr »ri clKidtd Into twee 
croups dcpcndlnR on the surcicil trcitmrnt (o) two lu ition* two to three months rc«t nt 
home nnd thjroldcctom) (b) Hcntlon of one suiKnor pole followed h> th>Toldectonij 'tno 
(e) prlmin th>ro!dectoin> . » • r i— 

*Onc nnd cfRlit tenths jetrs represents the nxirice duritmn since the on«et ot oennne 
nmptoms howc\cr it Is ro'Jihle to cllat hI'tor> of p«»<lble iliintfon of three nnd tw*© 
tenths jcirs nnd In this respect the duntlon difftrs from lint of ixophllnlmlc colter wnicn 
his a much cleircr cut on«cl , „ . . . . , . 4 - 

*Tlie exophtinimos wns onlj slight In the c c.i«cs nc\cr ended more ilnn J on 1 fcwe 
of I 2 3 t nnd corresponded to tint 80 frequcntlj seen in Cl rtiln l)i»e< cf nephrltj* 

• The floor Wood pressure*? nnd poJ«mtc5 were tho«e oldilrtil at the tin)?* fi 

clinicil rtamimtion with the pilicni 8lttlnc , , 1 . 

• The clinical dncno'Is Is listed os correct If it rorrr^ponflcd to the pro\I*ion'ii rrp^irr 

mide !)> the crimination of frc«h frozen ectlons ol the lime of ojn ntlon Tite clo*^ ikrre 
ment t>rtwccn the pitholocMt s dheno Is of adcnomi on the one Innd in?l n»nu e 
chsnntoiis h>’Pertroph> (cxophlhilmlc koltcr) on the other Innd ind the rr«p^l\e cjini 11 
dheno cs Is \cr> «triUnc the pitholoci t howocr cannot di<tln m h idcooinis lint pro- 
duce hsptilhjTQidi*n» from iho«e tint do not 1 ^ 

• There Is in Intermeflhti croup in which pitholo-ic »xiinin itlm rrveil Ik* 1 
nomi ireis of parrnch>mi!oin Inp'Ttrophj more nr It < tjpicil hull dit?d nnjiinu*' 
tlicec ci<es irc not Included in the tiblc thej will be di cu« **d in dflill In 1 1 iti r p 
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TABLE IV 

1036 Pint NTS WITH E\opnrir/tunc Goitlr a\d 366 Paticvts with 
Adenoma with H\perthtroidism 
\\ER\G cs According to Sen 


I>copIitlnlinte Koitcr 



Two ligation* 
rest at home 
and 

th>roidcctom> 

One ligation 
and 

ths roidcctom^ 

Tlifroidectomi 

Adenoma with 
h} Perth} 
roidism 


Men 

M omen 




Women 

Men 

Women 

Arc (yeirs) 

44 

36 1 

41 

37 

30 

35 

48 

18 

Durntion of ROitcr (> c*irs) 

1 0 

3 6 

2 3 

4 2 

5 ¥ 

4 9 1 

13 3 

18 6 

Arc at on«ct of Roitcr 









(jcirs) 

42 1 

32 4 

38 7 

32 8 

33 7 


34 7 

29 4 

Duration of symptoms 









hears) 

1 5l 

1 7 

1 7 

1 4 

1 s 

1 5 

1 7 

1 8 

Arc at on^ct of s>mp 

1 








toms h ears) 

42 S 

34 3 

39 3 

35 6 

37 3 

33 5 

46 3 

46 3 

Cardiac dccompcns'itton 



1 




1 


Positix c (per cent ) 

SI 

55 


30 

21 

23 


46 

Probable (percent ) 

8 

9 

2 

7 

11 

7 

1 9 

ID 

exophthalmos (percent) 

57 

69 

63 

66 

53 

48 

0 

3 

Weight of patholoRic 



i 


1 



132 

speamcn (Rm ) 

62 

39 

71 

34 

57 

49 

131 

Blood pressure 








159 

Sj-stolic (floor) 

142 

131 

144 

146 

141 

^ 141 

153 

Onstolic (floor) 

73 

73 

73 

73 

75 

78 

85 

86 

Pulse pre«sure (floor) 

69 

76 

71 

71 

66 

63 

70 

T1 

Pul«c-ritc (floor) 

114 

126 

114 

123 


113 

97 

108 

Basal metabolic ntc (per 
cent.) 

+67 

+64 

63 

+32 

+17 

+32 

+32 

+30 

Patients 

49 

292 

+54 

212 

72 

148 

45 

331 

PerccnCaRc of men and 







88 

women 

14 

86 

23 

77 

17 

81 

12 


Men 18 per cent \\omcn 82 per cent 

Men 16 per cent women 84 per cent 


Percentage Incidence in Men and Women — Fourteen hun- 
dred and two patients wth hyperthyroidism were studied, 366 
had adenoma with hyperthyroidism and 1036 had e\ophthalmic 
goiter, 16 per cent of tliesc patients arc men, in other words, 
hj'pcrthyroidism in this senes is si\ times more frequent in 
women than in men A slightly greater proportion of men haie 
cNophthalmic goiter (IS per cent ) than adenoma mth hjqier- 
th}Toidism (12 per cent) 

Age — In adenoma wnth hATJcrthyroidism the a\ erage age for 
men and women is forty-eight jears In e\ophthalmic goiter, 
howeicr men appear for examination from four to eight jears 
later in life than women the aNcrage age for men being fortj -one 
3 'ears and for women thirt\-si\ years Ihe aN erage age of all 
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patients mtli exophthalmic goiter at tlie time of axammabon is 
thirty-seven years (Table II) 

Duration of Goiter — In cases of adenoma mth hyperthy- 
roidism the duration of the goiter in men is tliirteen and three- 
tenths years, while in women it is eighteen and si\-tentlis years 
In e-xophtlialmic goiter the duration of tlie goiter in tlic three 
groups of men studied was one and ninc-tentlis, two and three- 
tenths, and fn e and diree-tentlis years, while in women it was 
tliree and six-tenths, four and two-tenths, and four and nine- 
tentlis j'ears AVith tlie exception of tlie group of patients wtli 
mild exophthalmic goiter, the duration of the goiter was longer 
in women than in men in botli diseases It is of diagnostic sig- 
nificance that the average duration of goiter is markedly longer 
in cases of adenoma ivitli hypertliyroidism, more tlian thirteen 
years in men and more than eighteen years in women, than in 
cases of exophthalmic goiter, in which none of the groups aver- 
ages more than five years 

Duration of Symptoms — ^The averages show a tendency 
toward a longer duration of symptoms in adenoma mth hyper- 
thyroidism tlian in exophthalmic goiter, this fact is stnkingly 
brought out if tlie probable instead of the positive duration of 
the symptoms is taken into consideration in both diseases 
(Table II), because the onset is often insidious in adenoma wth 
hyperthyroidism, nhile in exophthalmic goiter the onset is us- 
ually so abrupt that the date can be established readily In 
general a shorter time elapses between the first appearance of 
the goiter and the onset of the symptoms in men than in women 
In adenoma mtli InTierthyroidism symptoms were noticed by 
men elexen and six-tenths years after the onset of the goiter, 
by women sixteen and ciglit-tcnths years In exophthalmic 
goiter only a verj' short time elapsed betw een the appearance of 
the goiter and the onset of tlie symptoms in men, four-tenths 
and six-tenths j cars in the groups of patients wnth severe tjiics 
of the disease, and three and eight-tenths years in a group of 
patients with a mildtr Ix^ic of the disease, in ivomcn the time 
intcnal for the three groups was one and nine-tenths, two ami 
eight-tenths, and three and four-tenths years 1 his slight dif- 
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ference in the two sexes may possiblj" be due to the fact that men 
doing hea^y labor are much more quickly mcapaatated for work 
from the hyperthjTOidism than women who are domg much 
hghter work and that women are more likely to recognize 
promptly dight alterations in the contour of the neck From 
these averages (Tables IE and I\') the fact is apparent that in 
both men and women the onset of hyperthyroi dism from ade- 
noma occurs most often after the age of fortj'-six while the 
onset of exopthhalmic goiter is most often before the age of 
forty-two m men and before the age of thirtx'-six m women 

Cardiac Decompensation — In both diseases cardiac decom- 
pensation IS present m a greater proportion of women than of 
men As would be expected, the greatest percentage occurrence 
of cardiac decompensation is in the severest cases of exoph- 
thalmic goiter in both men and women, the percentage occurrence 
then decreases with the decrease m the seventx- of the hjper- 
thyroidism 

Exophthalmos — ^In exophthahmc goiter exophthalmos is pres- 
ent in the sei erer cases m a larger proportion of women (69 per 
cent.) than of men (57 per cent ), m the mild cases the difference 
is not noteworthy Moreover, the percentage occurrence de- 
creases with the decrease m the seventh’ of the disease In ade- 
noma with hi*perthiT:oidism marked exophthalmos does not 
occur, no matter how mtense the mtoxication, occasionally a 
questionable or lerj mild degree of exophthalmos is noted m 
women 

Floor Blood-pressure — ^In exophthalmic goiter the floor 
blood-pressures for both men and women decrease with decrease 
m the se^ entx* of the disease It is noteu orthy that m the group 
of scAcre cases while men are eight j ears older than women the 
blood-pressures are higher m the latter probabh* due to the 
ps\ chic reaction of the patient smce these floor blood-pressures 
are taken at the time of the general phj-sical exammahon with 
the patient sitting on the table, when the patients are at rest m 

bed asatthcbmeof thebasalmetabohcratedetermmation this 

difference is no longer eindent, as is shown m Table V The 
diastolic blood-pressure a^erage3 m the different groups studied 
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from 1 to 3 mni mcrcun’ higher in women than in men The 
tendenc}’^ to hj^iertension m adenoma with h}T3erthyroidisni 
and its absence in e\ophtlialniic goiter as pointed out 
Plummer, is eMdent botli in men and women 

Pulse-rate — ^In all tlie groups the pulse-rate is higher in 
women than in men, in spite of the fact that tlie basal iiiet.ibolic 
rate is higher in the latter It is low est in adenoma with hjTicr- 
thjroidism and highest in the group of se\ere cases of exopli- 
tlialmic goiter, decreasing with decrease in the seventy of the 
disease While tlie pulse-rate on the a\ erage parallels the basal 
metabolic rate, as emphasized b}!- Sturgis and Tompkins, this 
does not nccessaril}' hold true m indmdual patients In order 
to meet the increased demand of the cells for ovygen and food in 
hj'pcrthyroidism three ^anables come into play, one or all of 
which arc increased the number of heart-beats per minute, the 
lolume output per beat, and greater utilization of the blood- 
carrj ing pow'er One or all three factors play a part in ]lJ^)c^- 
thj roidism, and it is possible to conceive of the oxygen and food 
requirement being met bj' increased utilization of the blood- 
carrj'ing power and the Aolumc output per beat without marked 
change in the number of lieart-beats per minute This would 
explain tlie not infrequent occurrence of only a slightly incrcasctl 
pulse-rate with a modcratelj’^ high basal metabolic rate On the 
other hand a patient with hj'perlhyroidism on admission to Iht 
hospital may have a high pulse-rate from cardiac strain with 
decompensation, accompanied by a moderately increased basal 
metabolic rate, and after tliree or four days’ rest in bed the 
pulse may drop markedly and the basal metabolic rate remain 
unchanged Likewise in auncular fibrillation the rapid irreg- 
ular rate does not nccessanlj' gi\ e an index of the level of the 
basal metabolic rate 

Basal Metabolic Rate — In adenoma with h}qjcrlhyroidi''ni 
men tend to run a slightly higher basal metabolic nite than 
women The a\ erage basil metabolic rate in each group of pi- 
tients with exophthalmic goiter operated on is higher in men 
than in women which taken in conjunction with the obscrea- 
tion that men les"; frequenth ha\t cardiac decompcnsition, 
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indicates that on the whole men bear the stram of the disease 
better than -women 

Postoperative Results — ^The postoperative results (Tables 
TTT and V) are comparable m men and women There is a 
marked and prompt decrease as a result of surreal treatment m 
the basal metabohe rate m the ^-stohe diastohc and pulse- 
pressure, and m the pulse-rate In adenoma with hyperthy- 
roidism the removal of the adenoma promptlj- cures the patient, 
while m exophthalmic goiter the return to normal takes place 
after a much longer time mterval and occasionally two or more 
thjTOidectomies are necessan- before the hj-perthjTOidism es- 
peaally in patients with intense mtoxication is reduced withm 
safe limits 

SUMMARY 

1 The importance of a high calorj* diet and large flmd mtake 
IS emphasized by tno careful quantity e dietetic expenments 
which show that patients with a moderate degree of hj"per- 
thjTOidism at rest in bed require a higher calonc mtake than a 
man domg moderate muscular work The total food reqmre- 
ment of one patient with hj'perthjTOidism was 70 per cent 
aboi e her basal heat production and of that of the second 90 
per cent 

2 Three hundred and sixtx -six patients with adenoma with 
hj'perthjTOidism and 1036 patients -with exophthalmic goiter 
hai e been studied accordmg to sex, 16 per cent w ere men and 
84 per cent women 

3 In exophthalmic goiter IS per cent of the patients studied 
are men whose aieiage age was forty-one j'ears as compared 
with the ai erage age of thirtj'-six years in women The dura- 
tion of the goiter in men in the seierer cases of exophthalmic 
goiter IS somewhat shorter than m women In the severer cases 
women show a greater tendency than men to have exophthalmos, 
this IS re\ ersed howeier for the group of mild cases A larger 
percentage of women than men suffer from cardiac decompensa- 
tion The basal metabolic rate in each group of patients operated 
on 15 somewhat higher in men than in women Men not onlv 
hai c exophthalmic goiter less often but also seem to stand up 



438 WALTER il BOOTHBY, IRENE SANDITOED 


under the stress and intoxication of the disease better than 
women 

4 In adenoma with hyperthyroidism 12 per cent of tlie 
patients studied are men in whom tlie duration of the goiter is 
thirteen years, compared mth mneteen years in women, other- 
wise there is no noteworthy difference in tlie two sexes 
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THE DIFFERENTIAL DIAGNOSIS OF POLYURIA, WITH 
SPECIAL REFERENCE TO DIABETES INSIPIDUS 


Leonard G Rowntkee 


Polyuria is one of the three cardinal symptoms of diabetes 
msipidus, the others are thirst and polydipsia In the majonty 
of instances it is the symptom that brmgs the patient to the 
physiaan Smce it is a common findmg m certain other dis- 
eases diffenng nadely m prognosis and treatment, and smce the 
diagnosis of diabetes msipidus is often one of exclusion, dif- 
ferential diagnosis in patients nnth pol 3 nina becomes a matter 
of great importance, and often is of considerable difficultj* 

DIABETES INSIPIDUS 

For the past tno j'ears diabetes msipidus has greatly mter- 
ested me and two of my assoaates. Dr Larson and Dr Weir 
Dunng this time ne have had the opportumty of observmg 
16 cases and haA e earned on mi esbgations m this disease and m 
poljTina m other diseases, espeaaUy mth regard to the effect of 
1 anous therapeutic procedures 

The term “diabetes,” denied from the Greek, signifies 
“siphon,” and was first used by Aretaius, the Cappadoaan Dia- 
betes msipidus nas desenbed b}' Frank in 1794 as “a long- 
contmued abnormally increased secretion of non-sacchanne 
urme which is not caused by a disease condition of the kidneys ” 
Since no better defimtion has been suggested, this is usually 
accepted 

The disease is rare Eichliorst found only 17 cases in 35,492 
patients m the medical chmc at Zunch between 1876 and 1877, 
Gerhardt 55 m 113,600 patients treated at the Chante, Berlm, 
from 1877 to 1896, and Futcher 7 in 403,535 patients treated in 
the Johns Hopkins Hospital and Dispensary from 1889 to 1904. 
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A study of the records of the Maj'o Chnic reveals 34 cases in 
370,000 patients Thus, in a total of more than 800,000 paticiils 
there are only 113 cases of diabetes insipidus 

The history of diabetes insipidus dates back to Wilhs, i\lio 
in 1874, differentiated by the taste of tlie urine saccharine and 
non-sacclianne forms of diabetes ' Scattered reports of in- 
stances of diabetes insipidus are found m tlie literature subse- 
quent to Frank, but no definite progress was made until the 
beginning of tins centurj' It was regarded as an interesting 
disease of metabolism of unknown etiologj' The frequenci of 
neri^ous symptoms caused it to be considered a manifestation of 
a functional neurosis Tallqvist and Meyer revived some inter- 
est in it a decade or two ago, suggesting that it was due to the 
mabdity on tlie part of the kidneys to secrete a concentrated 
urine As a result of tlie work of Schafer and his colleagues, w liicli 
called attention to the influence of the extract of the posterior 
lobe of the hypophysis on the urinary output, a new interest has 
been created in the subject Although their work led to errone- 
ous conclusions, it centered the attention of the medical Morld 
on the subject, ivith tlie result tliat in 1913 von den VcJden. in 
Germany, and Fanm and Ccccaroni, m Italy, working inde- 
pendently, admuustered pituitary extract to patients suffering 
from diabetes msipidus This treatment controls all its cardi- 
nal symptoms for temporary periods at least 

Expenmentally the disease has been produced through re- 
moval of the posterior lobe of the hypophysis and by section of 
the infundibulum, but the results have been lacking in uni- 
formitj’^ Bailey and Bremer have obtained poljmria intli great 
constancy through lesions invohnng the tuber cinercum 

The patient before us. Miss L K (Case 556,430), is one of 
the most interesting in the senes studied She is thirtj-four 
j’^cars of age a stenographer by occupation Her father and 
mother are li\ing and well 1 brother and 4 sisters arc Ining, 

2 of the latter ha\c ^aI\ula^ heart lesions, and 2 are subject to 
sick headaches, 1 brother died at birth and 2 sisters in infanc\ 
The familj historj is negalnc for tuberculosis, carcinoma renal 
disease, diabetes melhtus and diabetes insipidus Menstrua 
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Don, which began at twelve, is regular everj' twenty-four daj's, 
lasts for from fii e to se\ en days, and, e\cept that it is shghtly 
excessive at tunes, it is normal The patient had measles, mumps, 
and ducken-po\ during childhood, and an attack of influenza in 
1918 

The patient’s chief complamts are increased thirst, poljmna, 
potydipsia, fatigue on slight exertion, sleepiness, and “stomach 
trouble ’’ These symptoms began m March 1911, when the 
patient n as domg much extra w'ork and u as somewhat worried 
One afternoon she nas suddenly seized mth extreme thirst and 
drank a large amount of water, more than 9 hters Later she 
developed polyuna and passed large quantities of pale unne 
She believes that the thirst preceded the poljnina, howe\er, on 
dose questiomng, she is not absolutdy certain that this w'as the 
case Her mother ascnbes the disease to a spell of hystena at 
the age of fifteen, following an attack by a dog, and daims that 
the patient has been nen ous smce that time How e\ er, mne 
years inten^ened before the onset of diabetes insipidus Thirst, 
polyuna, and polydipsia have continued since 1911, and she still 
dnnks large amounts of w'ater (9 to 12 hters daily) and passes 
approximately the same amount of unne This is not assoaated 
with polyphagia, m fact, thirst destroys her appetite, and she 
says that she cannot eat when she is tlursty With the onset of 
her trouble she lost 20 pounds in weight, and dunng the first tw'o 
years suffered much from headaches, which have smce dis- 
appeared However, pnor to the onset of this condition she had 
sick headaches 

The patient also has some digestne disturbances, but no 
e\adence of any organic disease, such as ulcer The gastnc dis- 
comfort IS partially rehe\ed by soda At limes she complains of 
weakness of tlie back, and at other tunes of persistent sleepiness 

Physical examination rcAcals a rather thin and nerxous 
woman weighing approximately 100 pounds The positive 
findings winch are few consist of dry skin, a svstolic murmur at 
the apex of the heart which is not transmitted to the axilla a 
h\er edge palpable just below the nght costal margin a palpable 
right kidncj which is not undulj nioiable or tender and slight 
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obscuration of the upper and temporal margins of the disk in llic 
right eye The blood-pressure is 116 systolic and 84 diastolic 
The unne is large in quantity, vannng from 8 to 12 liter*, a 
da}’’, mtli a specific granty of from 1 001 to 1 005, and neutral or 
acid in reaction It contains occasional traces of albumin, but 
no sugar, Uie sedunent shows an occasional pus-cell Under the 
influence of pituitnn tlie unne dropped to from 2 to 3 liters a 
day, with a specific graAuty as high as 1 019 Additional chlonck 
were excreted, mth an increase in poljmna and a salt output 
somewhat in excess of the intake Renal function is normal, the 
phcnolsulphoncphtlialcin return is 55 per cent , unc acid is 1 9 
mg , creatinin 1 5 mg , and urea 21 mg per 100 c c of blood 
Plasma chlonds vary from 0 575 to 0 597 per cent I'hc blood 
contains 77 per cent hemoglobin, 4,840,000 red cells, and 8200 
w’liite cells The Wassermann test on the blood is negative 
•v-Rax' examination of the teetli shows one root and two teeth 
to be extracted The %-ray of the sella turcica is negative 1 he 
xnsual fields are normal 


COMMENT 

This IS an instance of pnmary diabetes insipidus, pnmar)’ 
because no cause has been found 1 he group of idiopathic cases 
embraces all those associated wnth marked functional or neurotic 
syndromes solely, those of an hereditary nature, and those which 
arc temporar)'^, as in pregnancy In the group of secondary cases 
are included those with organic lesions of the nen’ous system, 
tumors of tlic liypopJiysis willi characteristic syndromes, such as 
typns Frohhch or infantilism, with or without neighborhood 
manifestations, cerebral neoplasms, and injuries to tlic head 
particularly fractures of the base of the skull and cases of gen- 
eral disease capable of causing lesions in the brain, through 
metastasis from carcinoma or sarcoma, or tlirougli inflamniatoi}' 
deposits or subsequent atrophy sjqihihs, tuberculosis, actino- 
mycosis, and lethargic encephalitis Inasmuch as tins patient 
bche\es that the thirst and polydipsia preceded the poljuna, 
this may be an instance of pnmaiy poh'dipsia in the sense of 
Ebstein 
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Sj'mptomaticall}^ tlie case is of moderate se\ enty The fluid 
intake and tlie unnaty output have exceeded 12 liters a day at 
times This appears moderate m contrast intli Trousseau’s 
case in iihicli the unnarj' output reached as high as 43 liters a 
day and the ater intake 40 liters How ever, a w atcr balance 
of 12 liters a dax’ is sufficient to cause great incom enience and 
to disturb the patient frequently during the night, and tlie tliirst 
occasions great discomfort It is interesting that, aside from 
headache there is in this patient no exndence of cerebral inxolxc- 
ment, such as increased intercerebral pressure, focal or general 
signs of brain tumor, and that hemianopsia bilciiiporahs fitqaX) 
which occurs frequently in diabetes insipidus secondar}' to basilar 
meningitis, is conspicuously absent 

This young woman has been the subject of manj therapeutic 
experiments and has entered hcartilj' into the spirit of our in- 
x'estigations The xanous forms of treatment utilised and the 
results obtained may be seen in Fig 123 Pituitarj" extract, 
1 c c of the extract of the posterior lobe admimstered subcuta- 
neously, has been effectual, as a rule, oxer periods of about 
txxentj-four hours Throughout the last one and a half years 
she has depended on it entirely, haxing had on an ax'crage four 
injections a xxeek The pituitai^' extract has proxed a great 
source of comfort to her 

Among other therapeutic measures she lias had a spinal 
puncture, has been fed the fresh gland (postenor lobe up to eigh- 
teen fresh glands a day), and has been gixen histamin, x'alcrian, 
ergot, diuretin, pilocarpin, and atropin, all of xxliicli haxe failed 
utterly xwtli respect to the sjonptoms and tlie course of the 
disease Special preparations of pituitarx extract with Lloyd s 
reagent and salol-coated pills haxe also failed Subcutaneous 
administration of pituitaiy' extract suspended in gum acaaa 
resulted in complete control of the symptoms, but the local 
irritation was somexxhat greater than that associated with the 
use of tlie ordinary' extracts on the market, and the period of 
control w as not increased 
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DIFFERENTIATION OF VARIOUS FORMS OF POLYURIA 

In the differentiation of the vanous forms of poljTina con- 
sideration must be included of ph 5 *siologic pohima diabetes 
melhtus chrome mterstibal nephnbs polyi^'Stic disease of the 
kidnej'S infection of the kidnej* or of the urinarj* tract, and func- 
tional nerious disorders 

Physiologic polyuna is extremely common and occurs after 
the ingestion of large quantities of fluids and frequently also 
under extreme nen'ous stram and exatement Its temporary 
character readily differentiates it from the pohima of diabetes 
insipidus and other diseases in -which the increased unnary out- 
put 13 persistent over long penods 

Diabetes Melhtus — ^The diagnosis of diabetes melhtus as a 
rule is made readily The symptoms accompanx-mg its onset 
are often charactenstic, and mdude poh-phagia thirst polj-- 
dipsia, polj-una and loss of weight and strength The urme as 
a rule is large m amount of high specific graxitj* and contams 
sugar and often acetone and diacetic aad The lexd of the 
blood-sugar is usually mcreased and the tolerance for glucose 
dimimshed In addition proper dietary control m the majority 
of cases results m the prompt disappearance of the glycosuna 
and of the hyperglycemia and its assoaated symptoms 

Sugar appears m the unne occasionally m diabetes insipidus, 
and cases are recorded m which diabetes melhtus has terminated 
exentuallj' m diabetes insipidus In this connection the lex el 
of the blood-sugar may be of the greatest significance, espeaally 
in cases compheated by nephntis In one such case that has come 
to my notice a high threshold for sugar xvas responsible for the 
disappearance of the glxcosuria As a result of the nephritis 
the threshold for sugar was raised to such an extent that the 
glxcosuna disappeared despite the presence of marked hyper- 
glx cemia Conx ersely it is claimed that diabetes insipidus some- 
times terminates in diabetes melhtus Senator reports an inter- 
esting case of a woman fortx'-three x ears of age who from child- 
hood had passed from 10 to 12 hters of unne dailx- She dex el- 
opctl a persistent glxcosuna three xears before death At ne- 
cropsx no ctiologic factor was discox-ered Such cases are infre- 
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quent Only m the rarest instances is difficulty encountered in 
differentiating these two forms of diabetes No difficulty lias 
ansen in any of tlie cases m our senes 

Chrome Interstitial Nephntis — ^The chief source of error in 
diagnosis is found in chrome interstitial nephntis, in uhicli 
pol 3 nina is of frequent occurrence If outspoken clinical mani- 
festations are present, chrome nephntis is readily diagnosed 
On tlie otlier hand, its pathognomonic signs and symptoms may 
be lacking, espeaally in cliildren, under which condition its exist- 
ence can be determmed only by renal functional studies The 
truth of this was revealed to me in a most striking manner bv 
the case of a boy, aged tweh'e years, who was admitted to the 
wards of tlie Johns Hopkins Hospital with what was considered 
an interesting case of diabetes insipidus His past historj' con- 
tained nothing of importance, except that he had passed excessive 
quantities of unne for some time and had ex-perienccd marked 
thirst On admission the unne varied from 2000 to 2500 cc 
daily, was dear, with a specific gravity of from 1 005 to 1 010, and 
was free from albumin and casts Physical examination revealed 
nothmg of importance A phenolsulphonephthalein test revealed 
marked renal insufficiency, on the basis of which the diagnosis 
of chrome interstitial nephntis was made A week later head- 
ache developed and a trace of albumin appeared in the unne 
The patient rapidly became uremic and died Necropsy re- 
vealed advanced chronic interstitial nephntis Other somewhat 
similar cases hax e since been encountered and a group of such 
cases in children has been reported recently by Taylor Since 
albumin occurs in many cases of diabetes insipidus and since in 
chrome nephntis the absence of albuminuna may persist oxer 
long penods, studies of the unne alone do not suffice 

Renal functional studies should be made in all cases in order 
to differentiate diabetes insipidus and chronic interstitial neph- 
ntis In this connection xx'c liax'e attempted to determine the 
presence or absence of organic or functional disturbances in the 
unnarx tract in this senes of cases of diabetes insipidus Care- 
ful studies of renal function haxc failed to incriminate any part 
of tlie alimentary tract as an etiologic factor, and little or no de- 
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^ 1 atlon from normal function has been discovered except m rda- 
tion to excretion of water and perhaps of salL The excretion of 
phenolsulphonephthalem and the values for blood urea creatinin 
and unc aad were uniformlj' normal Cx'stoscopic examination 
m 2 cases revealed normal bladders Ureteral catheterization 
reiealed the fact that the mcreased secretion of unne was bi- 
lateral and approximately proportional for both kidnm's and 
that the appearance of phenolsulphonephthalem was normal 
from each side Admimstration of the pitmtarx' extract with the 
ureteral catheters m place reachmg to the pelns of the kidnei* 
resulted m the control of the pohima and m a change in the 
concentration and color of the urme within eight nunutes m one 
case and wi thin ten nunutes m another In chrome interstitial 
nephritis on the other hand marked reduction of the ren al func- 
tion IS the rule The phenolsulphonephthalem excretion is de- 
creased while the blood eiddences mcrease m the urea creatinin. 
and unc aad These fimctional evidences of renal insuffiaencj* 
are frequently present m chrome mterstibal nephntis m the 
absence of all dimcal signs and symptoms of uremia Attempts 
to control the unnarx output by the use of pitmtary extract have 
fafled in our cases 

Polycystic Disease of the Kidneys — ^Pohiina is a frequent 
accompaniment of polycystic kidneys The unnary finchngs are 
difficult to differentiate from those of chrome mterstitial neph- 
ntis Phj’Sical exanunabon m the later stages at least, as a rule, 
rex eals x ascular and cardiac cdianges similar to those encountered 
m chrome mtersbbal nephnbs and m adchbon palpable masses 
m the loins The condibon is one xvhich is frequently missed 
durmg life and often encountered unexpectedly at necropsx* It 
should always be kept m mmd and palpable tumors m the loins 
should be sought before a diagnoas of diabetes insipidus is made 

infeebon of the Kidneys or of the Unnary Tract. — In many 
instances infeebon m the urmarx tract is assoaated xnth polxiina 
and poUakiuna As a rule howexer some discomfort is expen- 
enced m x oidmg and urmalx-sis inchcates infeebon somewhere m 
the urmaix tract, albumin pus and sometimes red blood-cells 
bang present The polx-una as a rule is not so excessix e as in 
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diabetes insipidus, and thirst docs not play a vcrj’’ prominent 
part The difliculty in the diflerentiation is illustrated b} the 
following case 

Mr T B (Case 316,215), who IS forty-six years of age is a 
stationarj' engineer His family historj’^ is negative except for 
the fact that his father died of paralysis at the age of fiftv-two 
He has been marned two j'cars and has 2 children Twcnt)-fnc 
years ago he contracted a neissenan infection, eighteen year-) 
ago he had pneumonia, and six years later erysipelas 

The patient’s chief complaint is frequency of unnation and 
pain in the back Three years ago he began to void e\ on half- 
hour dunng the day There w’as no pain, burning, or loss of blood 
He x'Oided two or three tmies dunng tlie night His condition 
gradually has growm w'orse When he works he dnnks cxccssnc 
amounts of w’ater and passes much unne One year ago he was 
told tliat tlie prostate was enlarged, he was treated for fnc 
months without improvement A second physician also diag- 
nosed enlarged prostate and treated him for tlirec months with- 
out improvement A tliird physiaan diagnosed diabetes in- 
sipidus Aside from frequency of voiding and w-eakness in the 
back the patient felt w'cll Insidiously the condition became 
aggrax'ated Shght smarting and difficulty in starting Uie stream 
were cxpenenced at times The patient passed 4 liters of unne 
in twenty-four hours and w-as up three to five times at night 
He lost from 18 to 20 pounds and constipation became marked 
Penods of sexual w cakness w'erc noted from time to time 

The patient is small and thin The positive findings include 
dental sepsis Grade 3, prostate swe Grade 2, and tonsils sire 
Grade 1, on a basis of 1, 2, 3, 4 On ophthalmic examination 
floating \ntrcous opacities were found The pupils fundi and 
^^sual fields arc nonnal The nasal septum is deflected Blood- 
pressure IS 1 ^0 s) stolic and 80 diastolic 

The unne xancs between 3 and 5 liters a day \lbumin is 
constanth pre^'cnt in traces the specific graxit} at times reaches 
as high as 1 010 and a few pus-cells are constantly pre-ent 1 he 
phcnolsulphoncphthalem output is 50 per cent and the blond 
urea IS mg per 100 cc The blood diows hemoglobin 74 per 
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cent , the red cells number 4 500 000, and the white blood-cells 
15,800, the Wassermann test on the blood is negatl^e 

^-RaJ’■ examinations of the sella turaca chest kidnejs, ure- 
ters, and bladder were negatl^e The neurologic examination 
was negatix e 

This patient has been under obserx abon and treatment for 
a number of weeks Earl}- m his examination Dr Braasch and 
his assoaates did not behex-e that there was sufi5aent exidence 
to mcnminate the unnarx- tract Careful studies in the medical 
ward conx-mced us that the patient did not hax-e diabetes in- 
sipidus Rest exercised considerable influence in decreasing the 
unnar}’- output Thirst was nex er a matter of great importance 
chmcally Pituitary extract had no effect m controlhng the 
polj-una or the frequencx' of unnabon and the constant presence 
of traces of albumm and a fexx pus-cells pointed to disease of the 
unnat}- tract The pabent x\as returned to the Secbon on 
Urologx-, where a diagnosis of chrome prostabbs and seminal 
x-esicuhbs xvas made and local applicabons admimstered On 
cj'stoscopic examinabon local areas of cx’sbbs w ere found, which 
were treated by injection of argxTol Only after ureteral cath- 
etenzabon and culture of the unne obtained directly from both 
kidneys the condition was diagnosed bilateral pyelonephnbs 
The uncertambes in tlus case illustrate remarkabl}' w ell the 
difficult}- of diagnosis in a considerable number of cases 

Functional Nervous Disorders — ^H}stena often occasions 
great difficult}- and onlx- in the presence of shgmata or other 
prominent hxstenc manilestabons the nature of the pol}-una 
becomes apparent On the other hand Instena itself is fre- 
quently difficult to recognize its diagnosis also often being made 
only b} exclusion Unquestionably in the past many patients 
with earl} cerebral lesions hax e been classified as hx stenc True 
diabetes insipidus may occur in association with h}stena or 
po=;siblx at times it may be hxstenc in ongin It is frequently 
assoaated xxnth marked neurosis which is at times pnmarx and 
at others sccondarx- In one of our cases the greatest difficult} 
was encountered in determining the nature of the pohnina 
Mrs L A (Case 323 015) xxas twenty-eight xears of age 

\OL 5 — .0 
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on examination Julj S, 1920 Menstruation had begun at six- 
teen years and had always been irregular, lasting for from fi\e 
to SIX days, witli loss of a normal amount of blood She had been 
marned for six years, had had 2 children and no miscarriages 
The patient became unconscious at the age of two following 
a bite on the nght eyelid by a dog, and at the age of twelve fol- 
lowing a fall on the ice Iwo years before examination she had 
again been rendered unconscious by a blow over the nght eye 
She had had headaches from the age of eight to twelve, and 
stated that during this time she had suffered from numbness 
tliroughout her left side 'I'liis, however, had entirely disap- 
peared at the time of examination except from the fingers and 
hands, which w'crc still numb at bmes She stated that her legs 
had been paralysed for three weeks during her last pregnancy 
Dunng both pregnancies she had been somnambulistic, and on 
one occasion in her sleep had walked the top of a high fence 
Her husband had found it nccessarj' to lock her in her room to 
prevent her wandenng aw'ay m her sleep She had had scarlet 
fever as a child, influcn/a in 1918, and plcunsy in 1919 Attacks 
of tonsillitis had been frequent 

During tlie six weeks before examination the patient had 
suffered much from thirst and had passed excessive quantities 
of unne Dunng this period her skin had been unduly dr} 
These symptoms may have lasted longer, of this the patient 
w’as uncertain Ten years before she had been caught in a c} clone 
and since had been ver}' nen'ous She claimed to ha\c had an 
electnc shock at the time As a result she is filled with terror 
dunng ewery tliundcr storm She had felt w'eak for two years 
and had been much worried for the last six w'eeks rainting had 
been frequent since the age of twelve and she had had attacks 
of di77incss from time to time She complained that for m.my 
years she had been the Mctim of a elual personality, “jnne tlic 
worker,” and “Janette who loves to play,” who she felt had quite 
distinct personalities However, Dr Woltman, who studied the 
case carefull}, did not belicee that she had a true dual per- 
sonaht} He made a dmgnosis of psychoncurosis petit mi'll, and 
migraine 
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Physical examination revealed an imdemounshed slender, 
apathetic woman of about thirty’- j’ears of age The only positive 
findmgs were a scar on the right loner eyehd, five teeth with 
periapical infection, a somewhat enlarged heart with a systohc 
murmur at the apex which was not transnutted to the axiUa, 
tenderness over McBumey’s pomt and along the course of the 
aorta, a polar right kidne}’’, shghtlj* palpable mgmnal and cer- 
vical glands, and at tunes mequahty of the knee-jerks 

The unne vaned from 4 to 6 hters a day, of qiecific graiity of 
1 007 to 1 009, it was aad m reaction and occasionallj' contamed 
traces of albumm and a few pus-cells Renal function was 
normal, with 55 per cent return of phenolsulphonephthalem 
The blood showed 78 per cent hemoglobm 4 700 000 red cells, 
and 7000 white cells The Wassermann reaction on the blood 
was negati-i e 

The a:-ray ex amina tion of the sella turaca showed it to be 
normal An electrocardiogram recorded a sinus bradj'cardia 

The gravest difficulty was encountered m attemptmg to in- 
terpret the poljTina m this case The patient was extremely 
psj choneurotic The poljiina was of short duration and mod- 
erate m degree She was womed about her condition and ex- 
tremely anxious to get v ell Pitmtary extract admimstered sub- 
cutaneouslj' controlled the poljTina promptlj', and for a penod 
of two or three daj-s Voluntarj’’ control was attempted m this 
case because the patient beheved that she could control her 
thirst “bj sheer will power ” In order to augment the will power 
the water was cut off from her room and a limi t of 2 hters placed 
on her intake Although she suffered greatly from thirst she 
succeeded m persistmg m the plan for fixe days and reduced 
the intake to 2 liters a day and the output to approximateh' the 
same amount, the specific graxitj' nsmg proportionately 

Our diagnosis vas diabetes insipidus psx’choneurobc or hys- 
Icnc in ongm The climcal picture is in stnkmg contrast m 
many respects to the majontx of cases of diabetes insipidus -nhich 
ha\e come under our observation It also emphasizes the dif- 
ficulties inadcnt to the differentiation of some forms of polvuna 
and to the recognition of diabetes msipidus 
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In a second case of polyuna of neurotic origin (Case 353,026) 
the patient i\as assured that she did not ha\ e diabetes insipidus 
whicli had been diagnosed by her local plij sician Since returning 
home the polyuna has ceased entirclj and the patient lias gamed 
30 pounds in weight. 

Of 36 cases tentatively diagnosed diabetes insipidus in tlie 
Mi^'o Clinic prior to 1920 only 24 appear to be true instances of 
the disease In c.ises incorrectly diagnosed tlie unnarj lr.ict 
IS most frcquentl)' the seat of patliology As time passes 
cvpenmental studies are jnelding a clearer conception of the 
nature of diabetes insipidus which counts for greater accurac} 
in diagnosis Expenmcntal mctliods have already produced in 
the extract of the posterior lobe a remedy potent symploniat- 
icallj’ 
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TYPES OF DIABE'raS MELLITUS 


Russell M Wilder 


purpose this afternoon is to speak about the existence 
of separable lA’pes of diabetes meUitus, a subject which at- 
tracted my interest several 3’’ears ago and nhich deserv'es I 
beheve, more discussion than it has recened 

For some tune after Bnght’s discoveiy* that the unne of the 
nephntic patient contamed albumm, all the albimimunas were 
considered one chmcal entitj*, namelj* Bnght’s disease Smu- 
larlj' toda}' diabetes melhtus is diagnosed whenever a persistent 
gtycosuna is encountered, and m most dimes is assumed to be a 
ditural entitj' Is such an assumption justified^ 

In diseases of the kidnej* advances ha\ e been made, the van- 
ous tjpes of nephnbe disorders are being sharplj* differentiated, 
and the term “albummuna” is recognized as meamng any one of 
a ^a^et^* of defimte and distmct pathologic conditions Is it 
possible to do likemse for the gh'cosunas’ A diagnosis of dia- 
betes melhtus is limited bj- \ on Noorden and most dimaans to 
the cases of ghcosuna m which there is a contmuous excretion 
of sugar with the patient on a general diet The occasional and 
transitory' glycosuna which follows the ingestion of a smgle large 
dose of glucose and the glycosuna which is provoked by mjec- 
tions of adrenahn, or by mjunes to the brain, are not classed 
as diabetes Sloreoier the occasional case of gtycosuna m 
which the blood-sugar is normal has been set apart as the so- 
called “renal diabetes ” There remain however, a number of 
chmcal syndromes wluch are quite distinct except for the com- 
mon symptom of glucose m the urme, and while xanous types of 
diabetes are recognized by expenenced chmaans, few attempts 
haxe been made to classify them cntically For the most part 
patients with diabetes are grouped according to age or accordmg 
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to the degree of sc\eritj of the disease, a differentiation which 
docs not recognize the possibilit}'^ of dissimilarity in the diabetes 
There are a number of reasons to account for hesitann in 
grouping diabetic patients more cnticall}'- First, pathologists 
and surgeons ha^ e helped us less m diabetes tlian in almost anv 
otlier field of medicine Such information as nccrops\ and 
biopsy have alTordcd has tended to complicate tlie situation more 
tlian to clarify it Despite the brilliant studies of Opie Wcicli- 
selbaum, and Hansemann, no consistencj’’ whatever has been 
found sa^ e in indnudual instances betw'een the scveril)'^ of the 
pancreatic lesions and that of the diabetes Indeed, in the 
severest forms of the disease the pancreas may appear cntirch 
normal, or show at most such granular changes in the islet or 
acinous cells as occur in otlier cachectic conditions (Fahr, Major 
Sej'farth) Second, we have as yet no laboratorj' critenon that 
IS helpful in determining the tj^pe of the disease Sugar maj' be 
veiy^ abundant in the unne and the blood-sugar may be verj’ high 
both in the acute form of diabetes and in the rclatn cly milder 
conditions The same is true of acidosis and blood fats Joshn 
has warned against the possible confusion of severe acidosis in 
diabetes and sc\ ere diabetes Finally, it is probable that o\ cr- 
lapping occurs between different Ij^jcs of the disease, and that 
even if we should ultimately obtain posilne diagnostic criteria 
enabling us to dmde the gljcosunas into three or four fairlv 
distinct clinical entities, a percentage of our cases would fall 
into more than one group This is true of the ncphropathicii 
and there is e\cr} reason to bellc^e that it is also true of the 
group of syndromes which we now speak of collcctnch as 
“diabetes melhtus ’ In spite of these many difficulties, how- 
e\er certain \er} definite clinical features permit a grouping 
of cases and while we undoubtedly are in danger of error in 
attempting such grouping in the absence of pathologic confinna- 
tion a certain definite adeantage is to be gamed by doing so 

TYPES OF DIABETES MELLITOS 
Since Januarj 1920, w e ha\ e been diagnosing the lj 7 >e of the 
disease, grouping our cases as follows 



TYPES OF DLYBEIES UELIITrS 


457 


Group 1 Acute diabetes characterized espeaall}' by abrupt 
onset and gradually falling carbohj'drate tolerance strength and 
■weight 

Group 2 Vascular diabetes assoaated ■with h}*pertension or 
arteriosclerosis or both ■with or without renal comphcations 
Group 3 Diabetes of obesitj* characterized by obesitj* ■with- 
out eiudence of ■I'ascular disease 
Group 4 Interstitial pancreatitis 
Group 5 Miscellaneous persistent gh'cosunas 
Recentl}' Bngham published an analj’sis of the 600 cases of 
diabetes treated in the last six years at the Massachusetts Gen- 
eral Hospital, companng them with an equal number of cases 
obser\*ed there dunng the precedmg mnetj- years A classifica- 
tion IS adopted with which our obser\ations are m verj* fair 
agreement Bj far the smaller number of cases m his senes are 
the so-called “true diabetics (our Group 1) represented by the 
child the young adult the thin middle-aged person or e\ en the 
person in earlj old age His second group compnses those pa- 
tients wnth low carbohydrate tolerance without true diabetic 
^■mptoms but in whose urme sugar is found in large amount 
m the course of routme exammation for instance the candy 
factory girl (W'e ha^ e not been able to recognize this tj-pe vnth 
certainty ) His third group are the obese patients whose ages 
are between thirty and fifty years who do well if treated in- 
telhgently A small fourth group includes patients who are 
pregnant or those who have thyToid or other endoenne dis- 
turbances A fifth group of patients 2 or 3 per cent giie 
positii e Wassermann reactions and are usually not so sick as one 
would e^^ect, they impro\e rapidly with proper treatment for 
syphihs A sixth group the largest (our Group 2) is repre- 
sented by the patients with artenosderosis and those with im- 
pairment of the kidney or circulatory disturbances In the 
sc\enth group are desenbed those healthy appearing persons who 
ha\ e considerable sugar m the unne and a moderate amount of 
sugar in the blood but without symptoms or loss ot weight 
Our senes includes 298 pitients with diabetes melhtus ob- 
stn ed in the Ma\ o Clinic between January 1 1920 and Januan* 
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1, 1921 Recent data have been obtained from 194 of tliesc 
About one-third of them (100 patients) v\ ere held for a lime in 
the hospital recemng careful instruction in dietetics and in tlie 
use of food tables, so that they could continue careful dieting at 
home 

GROUP I ACUTE DIABETES 

Fifty-seven of these 298 patients, 19 per cent, were placed 
in Group 1 These are tlie so-called true diabetics, nc ha\c 
called them acute diabetics ratlier than true diabetics, since 
some of the patients in tlie other groups have very severe forms 
of the disease and vould certainly be called true diabetics b} 
those who use tlie term in this limited sense The entena for 
the group are abrupt onset, steadily falling carbohydrate toler- 
ance, and loss of weight The experienced physician recognizes 
these patients at a glance They present tliemsehcs for treat- 
ment early in the course of tlieir disease A definite date can 
usually be established on vhich excessive thirst and polyuna 
commenced Acidosis* often appears xery early and may be- 
come extreme and cause death witliin a few weeks Loss of 
weight and strength date from the onset and continue rapidly 
until dictar}' control is instituted Then follows a more chronic 
period with more or less subsidence of the cardinal sjTnptoms 
depending on the adequacy of the management, but witli tin. 
tolerance for carbohydrate falling rapidly in some cases, more 
sloxx ly in others, but steadil)’’ m all Proper treatment dclaj s this 
course, but docs not check it completely, and death is usuallj 
ushered in by coma 

For the most part the patients of tins group w ere x oung, 7 of 
our senes xxere children, and tlie axerage age x\as twciilx xcars 
Age, howexcr, is not an absolute cnlcnon Fifteen of our 
patients were more than forty years and fixe xxere more than 
fifty Thirty-nine of the senes xxere females and 18 were m.iles 

* The term "acidosi's” is u'cd in this piper in the intt ndi d hj 

Xaunjn, to indicate an increased production of acids Acido'is mix or nn' 
not be accompanied bj a measurable diminution of the ilf ih reserxe, dijxnd 
ing on xxhethcr or not suITicicnt alkali is Iieinc supplied to male good the 
alkali deficit (Woodxitt, R T \eidosis Nel'on Loo<iC I caf Xlcdicine, N<" 
York, Thomas Nel'on & *^ 00 ', 1920 m, p S) 
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The data are insuffiaent to estabhsh a racial influence Heredity* 
for diabetes was less frequentl}* ob5er\-ed than m other groups 
It could be traced in 15 instances Hereditj’’ for obesitj' was 
present in only 5 Only 3 of the patients were overweight be- 
fore the onset ot the disease 

The ebologj' of this form of diabetes is obscure A storA* of 
dietaiy* excess before onset or of overeatmg of sweets was ob- 
tained in only 10 cases Phj'sical exhaustion may have plaj'ed 
a part m 4 cases and nen ous exhaustion worrj* or anxietx* m 4 
In only 2 instances was there anj'' suggestion of abdonunal pam 
which may have been a pancreatitis, 15 cases followed rather 
shortly after attacks of influenza which may or may not haA e 
done more than to preapitate a potential diabetes about to break 
out spontaneously In 22 cases there had not been e\adence of 
am senous infection antedating the onset of diabetes The latter 
burst out of a clear sky as it were In seA eral of these patients 
the unne had been examined within a year preAious to the onset 
and had been reported negatiA e for sugar 

GROUP 2 VASCULAR DIABETES 

Eight) -nme patients 30 per cent of the entire senes showed 
hA-pertension or palpable artenosderosis and were therefore, 
giA en a diagnosis of a ascular diabetes This form of the disease 
IS strikingly different from that of patients m Group 1 The 
onset IS insidious in almost ca ery case the patient seeks medical 
adAice not because of loss of weight or of thirst or pohnina, 
but because of some complication such as gangrene or angina 
pectons, in some cases the sugar was discoAered acadentally in 
the course of a routine physical exammation With the exception 
of one man of thirtA'-one a ears all the patients in the group were 
more than fort) a ears of age 57 were males and 32 were females 

The diabetes in Group 2 is milder than in Group 1 Aadosis 
15 less frequently encountered and occurs later in the course of 
the disease, often some infection is found to account for it in 
part Loss of weight is less Although some of these persons 
ultimately become a eiy thin the) rareh* show a defimte cachexia 
A rather large percentage of the group tend to obesitA* The 
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concentration of sugar in the unne may be quite liigli, 6 per cent , 
but polyuna is infrequent The blood-sugar is usual!} high, 
from 0 3 to 0 5 per cent , and often is depressed inlh difliculli, 
c\ cn by fasting The course of the disease is chronic One of 
our patients had sur\a\ed for t\\cnty-se\en years, despite \cr\' 
inadequate dietary control Not infrequently a tendenn to 
recoi ei^' from the diabetes is observed A few of tlic patients in 
this group did not, even on general diets, shou sugar in the 
unne when seen recently, although pre\iously they had excreted 
large amounts The sugar in the blood of these patients re- 
mained high, ex'en after the discontinuance of the glycostina 
Wide the underlying diabetes in these cases is mild the so- 
called classical complication of diabetes occurred in patients of 
this group mth much greater frequenc}' than in tlic other pa- 
tients All the cases of diabetic retinitis obscrx'cd during the 
year gax'c definite exndence of x^ascular disease (Wagencr and 
Wilder) Gangrene occurred exclusively in this group Cataract 
or lens opacities nere found in 22 patients of this group and in 
only 6 of all the otlier group combined Psychosis, ncunbs, and 
paresthesias haxe been more frequent in this group It would 
appear that sexeral of these conditions, instead of being 
complications of diabetes, should be regarded as of xascular 
origin 

The etiolog}' of this t}Tic of diabetes is not dcfinitel} settled 
altliough it IS liiglil} probable that the diabetes itself is due to 
arteriosclerosis '1 here is x crj’’ little c^^dence in any of the pa- 
tients of this scric-> to show that diabetes preceded the xascular 
disease The rex'ersc is the case A familx histor}- for hcredilx 
for diabetes occurred in IS cases 

GROUP 3 DIABETES OF OBESITY 

In Group ? of the senes xxerc -IS cases 15 per cent 1 hc^t 
include the majontj of our obese patients but not all of tliini 
since lho«c xxith xascular disease were .irbilrarilx .idfltd to 
Group 1 and a number wen added to tirouji 4 I here reiiiaiiud 
45 oxerwcight persons with presuniabi} normal xascul ir sx steins 
and norma! kuinexs without txidence of abdominal discist 
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Hereditj* for obeatj* vras present in 16 of these and heredin* for 
diabetes in 11 Race may be a factor 50 per cent, of our Jevnsh 
patients belonged to the group 22 were males and 23 females, 
7 patients were between the ages of thirtj--one and fortj* years 
14 were between fort\--one and fiftj* years and 16 were between 
fift}*-seven and sixtj- years 

The diabetes tends to be mild The onset howe^ er may be 
fairly acute and is thus recorded m 5 cases Pruntus is a common 
comphcation and is often the presenting sj-mptom at the first 
medical examination Penpheral pams are met with frequently 
Cataract was obser\'ed only once The course of the disease is 
chrome one patient m the group had had sugar m the urme for 
eighteen years Glycosuna is readily controlled even bj* quah- 
tative reduction of the carbohydrate quota of the diet and the 
tolerance for carbohydrate falls verj* slowly if at all pro\aded 
adequate dietaiy management is mstituted On the other hand 
in the absence of management the cardinal s\-mptoms of diabetes 
may become as pronunent as we find them m patients with acute 
diabetes so that an error in diagnosis or, rather an mcorrect 
interpretation of the underhung diabetes is easily made In 
one patient a daily excretion of 5000 c c of urme was obseix ed 
m another a sugar concentration of S per cent was recorded and 
the maxunum sugar excretion for twenly-lour hours was 315 gni 
The sugar in the blood may be just as high in this group or 
higher than m patients in Group 1 and aadosis may be quite 
as mtense It has been our expencnce m lact that patients of 
this txpe are rather sensitix e to aadosis Fasting which throws 
them on their endogenous metabohsm may be equix-alent to 
torang them on a x erx* high fat diet and seems to be particularh* 
dangerous in this type of case Woodyatt writing on aadosis 
in 1916 refers to a certain proportionahty which probably must 
exist betw een the rates of combustion of fat and carbohx drate 
The patient with diabetes owing to hi& dmnmshed rate of sugar 
oxidation can thoroughly oxidize less fats than the normal 
person and therefore keto-aads accumulate Fasting wall 
lower aadosis either in health or in diabetes if it has the effect 
ot ^topping a one-sided metabolism and throwing the tissues on 
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a more nearly balanced ration of fatty acids and glucose, tlic 
effect would be tlie reverse if tlie imbalance were increased 

GROUP 4 INTERSTITIAL PANCREATITIS 

In Group 4 w'ere 53 patients who had interstitial pancreatitis, 
either proved by eNploratorj' operation or suggested strongly b\ 
the presence of cholecystitis or other inflammatorj’^ condition 
near the pancreas Many of these patients ivere operated on .it 
the Chmc because of gall-bladder disease or other abdominal dis- 
orders, and m some of them \vc w ere able to obtain specimens of 
pancreatic tissue for microscopic examination 

The patients of this group arc often obese, .ind in general the 
chnical picture of the diabetes is not unlike tliat of the diabetes 
of obesity Ihc course of the disease is dironic, IS patients Iiad 
had glycosuria of known duration for more tlian si\ years, and 
one for more than tivcnty-livc 3 'cars The tj'pc of onset was 
gradual in 33, acute m 8 , and qucstion.ablc in 12 There was .1 
deiimte liistoiy of increase in w'eiglit preceding the onset m 1 1 
The cardinal symptoms of diabetes m.ny be absent entirely or 
they may be very pronounced, as in tlie preceding group Tlie 
striking feature is the relatn e case with w'hich the disease may be 
controlled by dictai^' measures 

GROUP S MISCELLANEOUS PERSISTENT GLYCOSURIAS 

Besides the four mam groups the senes contained a scattering 
of relatively fewer cases, as follows Five patients had tumors of 
or invohnng the pancreas, 15 patients liad glyxosuria follownng 
hyTierthyroidism , 5 patients had tumor of the brain, with gly'- 
cosuna, which w.is apparently of central nenous ongin Only' 1 
patient had syTiIiilis antedating the onset of the diabetes He 
improved remarkably on treatment for syTihilis In i patients 
the cnteria of so-called renal diabetes were fulfilled, tlic 
rcmaimng 24 were not classified These latter represented in 
part persistent glycosuria without other climc.il ni.inifestations 
Most of them were middle-aged persons Iwo were y'oung 
MTietlicr they will later dceelop frank rhabtlts remains to be 
seen 
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I regret that I cannot speak THth certamtj* concerning the 
prognosis in each of these several groups Another five 3’-ears 
must elapse before this can be determined but from the returns 
received thus far it would appear that verj- few if am* of the 
patients with acute diabetes wiU sunnve more than two or three 
3'ears On the other hand it is probable that the patients unth 
\ascular disease (Group 2) the obese patients (Group 3) and 
those with mterstibal pancreatitis (Group 4) wiU show very 
f a\ orable sumi al percentages at the end of five j^ears 

In the group of 57 patients with acute diabetes 43 have been 
traced successfully, 14 have died, most of them in coma, withm 
an ai erage of less than two j-ears from the onset of their trouble 
Thirtj'-mne of the 57 patients were educated m dietetic methods 
of control and were discharged from the Chmc on diets which 
maintained them free from sugar and acidosis 

In the group of 89 patients with vascular disease of which 
57 hare been traced 10 have died ^lanj' of these deaths are 
due to comphcations attendant on hj^pertension, nephnbs, and 
arteriosclerosis, if the age of these patients is taken mto account, 
it Hill be seen that the mortaht^' is relatirelj’^ low compared 
with that in patients with acute diabetes 

Of the 45 obese patients of nhom 31 v ere traced, onlj’’ 2 deaths 
hare been reported, and m the 51 patients mth presump tire 
erTdence of interstitial pancreatitis 39 of which have been traced, 
there have been only 5 deaths 

Smce diabetic patients usually' die after they lear e the hos- 
pital and go home, it will alwaj^ be difficult to obtam necropsy 
data Onlj' 8 of the entire senes were lost while under our 
care Tour of these died foUowmg major operations, 2 were not 
operated on but died m coma withm twentr'-four hours after 
ther amr ed at the Chmc, both had the acute tr-pe of the disease 
One patient had severe empyema and high-grade pancreatitis 
and one had exophthalmic goiter The latter case is of suffiaent 
interest to warrant a bnef consideration 

Case 149,225 ^Irs R aged fortj- j’-ears, first came to the 
Chmc in Januaiy, 1916 She complamed of leukorrhea and 
pruntus, the former haiing existed for several j'eais, the latter 
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was of rcccnl onset At inter\.ils during the past two \ciirs slic 
had drunk considerable water Slic felt thirsty at night and 
unnated si\ times during the da> and two or three times at night 
Her mother had died of blood-poisoning .ind was thought to 
have had diabetes, a brother had had diabetes for four Mars 
and one sister who died later of the influen/a was said to ha\c 
had “a touch of diabetes ” The patient was 5 feet, 9 inches tall 
and weighed 165 pounds Four jears before she is said to ha\c 
w eighcd 210 iiounds Other members of tlie familj w ere not obese 

E\amination re\ealed a well-nourished woman Her systolic 
blood-pressure w as 142, and her diastolic 86 ^ he blood eount 

was nonnal The uiine contained 10 per cent sugar in one 
specimen, and 7 S per cent of 35S0 c c . or 277 gm , in twenti- 
four hours Acetone and diacetic acid tests were negatiie \ 
blood-sugar determination made four hours after an ordinan 
meal w as recorded as 0 744 per cent At that lime attempts w ere 
not being made in the Clinic to treat diabcteb and the patient was 
referred to Dr Hodgson of Waukeshaw , w ho placed her on a diet 
and taught her to e\ammc her urine For the following three 
3'ears she kept herself free from sugar and from all diabetic 
sjmiptoms on food which she made no attempt to weigh but 
which was merely a qualitalnc restrietion of carboln drales and 
consisted of Aegetables, fruits meal, fish, eggs, and "hepco” 
bread In Dceeniber, 1919 a goiter was noticed, and she became 
nereous lost in weight and strength, perspired freel}’’ and de- 
\ eloped a ra^enous appetite Unable to restrain licr appetite 
she broke her diet and ate hberalh' of carbohj'drates Sugar re- 
appeared in the urine and an exccssne thirst dex eloped 

In September 1920 the piticnl returned to the Clinic with 
sex ere exophthalmic goiter She weighed 112 pounds Ihesx-,- 
tohe blood pre'-siirc was 16-1 and the diastolic was 76 I he bi'-al 
metabolic rale was 4-91 percent Ihe lie.irl was enl.irged and 
in auricular tibnllalion ami markcdlj decompenstaed 1 he p.i 
ticnt’s kg', were edematous 

Examination rexeiled a moxable mass in the nght upper 
quadrant which was diagnosed ih'lended gall-bladder On 111- 
quirx It wa.- learned that the patient had been iwart of this for 
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tlie past sixteen years At no time howe^ er had she had s}Tnp- 
toms of gall-bladder disease Examination of the urme revealed 
4 per cent of 2500 cc or 100 gm of sugar in tuentx’-four 
hours Acetone and diacetic aad tests were negatl^ e Rest in 
bed and the usual medical measures for hx-perthx roidism uere 
adopted Xo attempt was made to restnct the diet except that 
sugar and sweets were omitted from the food The goiter sxTiip- 
toms increased in seientx October lOtli the basal metabohc 
rate was -f-101 per cent Finally with nix ocardial failure an ex- 
treme anasarca dex eloped and the patient died October 28th 
The sugar in the unne had not at any tune exceeded 1 15 gra in 
tw entx*-four hours The sugar m the blood on the dax before the 
patient died w as 0 25 and the alkali reserx e on tins day w as 50 
per cent with the acetone in the urme hnuted to a trace 

Xecropsx- rexealed hxTiertrophx of the thjToid general 
anasarca, cardiac lixpertrophy chrome cholecj'stibs with chole- 
lithiasis perihepatitis chronic pancreatitis and bilateral cloudy 
swelhng of the kidnexs Histologic examination showed hx^er- 
trophic and lix^perplastic thxToid xnth lx*mphocx tic infiltration 
and chronic interstitial pancreatitis 

The case is ot interest from manx angles but is ated here 
chieflx to illustrate certain points which I haxe emphasized 
Diabetes presumably began at least two years before Januarx 
1916 when the patient XX as first seen in the Chmc During these 
txxo xears she had not been sick enough to consult a phxsician 
She had lost in xx eight but xxas still xxell nounshed and did not 
complain ot loss of strength After a diet was instituted sugar 
disappeared from the unne and for four x ears she expenenced 
no difficultx in axoidmg glxcosuna or loss ot weight exen with 
a diet in which onlx a quahtatixe restnction of carbohx drates 
w as attempted 1 he dex clopment of exophthalnuc goiter should 
undoubtcdlx be regarded as purely acadental Had this not 
occurred there is no reason to beliexe that she would not haxe 
been lix mg todax xxath glx co^una still under control This is not 
an instance of the group of cases of hxpertlix roidisni and second- 
arx- glx cosuna but rather of a true diabetes complicated in its 
course bx exophthalmic goiter 

NOL. ^ — sO 
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The sequence of events leading to the development of diabetes 
was cleared up bj finding a definite pancreatitis at nccropsj A 
symptomatic cholec3'stitis had existed for 3'ears, in the course of 
W'hich tlie interstitial pancreatitis occurred, in all probability 
secondar3'' to the infection of the gall-bladder I’lie case belongs, 
therefore, in Group 4 , and, had the t3'pc of the disease been recog- 
nized in 1916 , an error in prognosis might have been avoided 
A vciy' bad prognosis w as gi\ cn at that time because of the high 
blood-sugar and the large amount of iinnaiy glucose, but this was 
not justified In view of the insidious onset, the relativcl3' tardi 
development of severe symptoms, and the e\ndence of coexisting 
cholecystitis the subsequent clironic course could have been 
anticipated 

COMMENT 

A differentiation of these several types of diabetes is of real 
importance and not merely a matter of academic interest T he 
prognosis in a given case, as I have illustrated, depends more on 
tlie nature of tlic underl3nng diabetes tlian on tlic temporarj'^ 
seventy of cardinal symptoms or the intensity of the gtycosuria 
The same is true of the surgical nsk of any gi\ cn case Berk- 
man reported rcccnU3' a large senes of operations on diabetic 
patients in this Clinic A remarkably low morlahl3’' occurred 
as compared with Foster's senes, for instance, but a companson 
of tlie two reports is not justifiable because w'c saw no data in 
either of these reports concerning the type of case in W’hich opera- 
tion was performed, and it is highlj probable that the scries that 
contained the largest number of cases of acute diabetes would 
show' the higher mortalitj, other factors being equal Likcwnsc 
for accurate comparison of xanous therapeutic procedures we 
must haxc information as to the 13710 of the disease The aver- 
age length of life of Joshn's patients tieated by the Allen method 
IS sex en x cars Xew burgh and Marsh rccenth' hax e reported fa- 
x'orabh' on the benefit of higher caloi3'’ diets It would help us 
to gage the rclatixc ment of the two proeedures if more specific 
data were at hand on the number of patients of each group 
contained in each scries 
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THE RELATION OF FOCAL INFECTION TO DISEASES 
OF THE URINARY TRACT 

Hermox C Bxjiipus, Jr 

The oral sepsis so frequently present m patients with various 
forms of kidnej- and bladder infections and the \ anous hypoth- 
eses with regard to the pathway by which mfections reach the 
unnary tract ha^ e suggested the possibihty that such sepsis is 
a focus for bacteria ha^•lng a selecti\e affimty for the unnary' 
tract 

The proximity of the kidneys to the colon and nhat appears 
to be direct lymphatic connecbon between them has led many' 
research workers and chmaans to belie\e that the lymphatics 
are the pathway of renal infections Colon baalh in most 
specimens of infected unne have supported this behef 

All obseix ers seem to agree that infection may and frequently' 
does reach the unnary tract through the blood-stream The 
presence of typhoid bacilh in the unne of patients wnth typhoid 
fe^cr IS common knowledge Brown demonstrated that the 
unne of patients ha^mg pulmonary’ tuberculosis contained aad- 
fast bacilli although at necrop^' the kidneys did not show lesions 
Because of the absence of colon baalh from dental and 
tonsillar sepsis the idea that such sepsis could be the cause of 
unnar\ infections has seemed improbable That the orgamsms 
which reach the kidney and produce lesions later resulting in a 
colon bacilluna may be other than colon bacilli was suggested 
by LeFur He attempted to produce ^eslcal ulceration in 
laboratory animals by the intraAcnous injection of \ anous 
bactena 1 he results w ere so unsatisfactory that the intrai enous 
injection was abandoned and the organism was injected directly 
into the bladder or into the peniesical space Ten different 
strains of bactena including the streptococcus the pneumo- 
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COCCUS and the colon bacillus ■ncrc used When the colon bi- 
cillus -was injected it nas rcco\ered in pure culture, Mhen other 
organisms nerc injected the colon bacillus nas often rcco^ercd 
mtli the injected orgamsm In 3 cases the colon bacillus alone 
uas reco^ered, even tliough a different organism had been in- 
jected in pure culture Tins e\ndencc is certainlj’^ suggesti\ c that 
the colon bacillus maj’’ be a sccondar 3 >- ln^ ader, and, considered 
■nith tlie well-knoun fact that any disturbance in tlie unnarj' 
tract, sucli as tlic presence of stone, stricture, orprostatic obstruc- 
tion, is generally followed by a colon bacillus infection, makes 
tlie possibihty of its plajnng a similar secondary part in most 
unnarj' infections seem credible With this idea in mind Dr 
IVIeisser and I some tune ago selected patients mtli non-specific 
unnarjf mfections in whom possible foa w ere demonstrable and 
obtained cultures from both the extracted tcetli and tonsils 
From the former Me always obtained green-producing strepto- 
cocci, while from tlie latter more varied flora were obtained 
which, howe\er, always included green-producing streptococci 
Samples of tliese cultures w ere injected intravenously into labora- 
tory animals Wo ha^ e recently reported a senes of expcnmcnls 
m which of 92 rabbits thus injected 72 developed lesions of the 
unnaiy tract Dunng this study we disco\crcd that following 
tlie eradication of the patients’ suspected foa the urinarj' sjuip- 
toms were greatlj’- agg^a^ated, and a se\crc reaction often oc- 
curred, dunng w Inch bactena identical to tliose obtained from the 
teetli or tonsils A^cre rccocerable from tlie unne, although only 
colon baalh had been found These streptococci obtained in 
mixed cultures witli colon baalh were also injected intrai enously 
into rabbits and displaj’cd a selcctii e aflinitj' for the unnaij- tract 
similar to tliat displajcd bj tlie bacteria from the teeth and 
tonsils In one patient a positive blood-culture was obtained 
dunng the reaction following the extraction of her teeth, and from 
this streptococci were isolated which produced legions of the 
kidncj when injected into laboratory animals 

These results led us to bclic\c that unnarj' infections maj 
often be due to focal infections Inrbonng streptococci which ha\c 
a selcctii e affinity for the unnaiy tract, and that the colon 
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bacillus which is commonly found and generallj" beheved to be 
the cause is of secondai^* importance 

I shall report m this paper the dimcal results obtamed bj' the 
application of these experimental findings In our search for 
foa of infection roentgenograms were made of the teeth to 
demonstrate the presence or absence of apical abscesses and de- 
vitalized teeth and the teeth were all carefully exammed by 
means of the pulp tester m order to ascertam their \-iabihtx' The 
pulp tester was used because in makmg routme cultures of ex- 
tracted teeth we have found that pure cultures of green-producmg 
streptococci may be isolated at the apices of dead teeth even if 
the roen^enograms do not reveal evidence of penapical infec- 
tion It IS not generally appreaated that there may be a vast 
number of orgamsms around dexatahzed teeth before suffiaent 
bone IS destroyed to make their presence mamfest m the roent- 
genograms I behei e therefore that it is a mistake to exdude 
the teeth as a possible focus of infection simply because apical 
abscesses are not demonstrable by the r-ray The same may be 
said of the tonsils The fact that th^* are not enlarged and that 
pus cannot be expressed from them does not exdude them as 
possible foa It is our custom to recommend tonsillectomy m all 
cases m which the urmaix* infection may be reasonabh* behei ed 
to be of focal ongin Smce the procedure has been adopted a 
surprisingly large number of apparentli* negatii e tonsils has been 
found to hide deep-seated nrulent infections The failure to 
appreaate that deiitahzed but otherwise negative teeth and 
innocent-appeanng tonsils may act as foa of infection un- 
doubted!}' explains the many failures to obtam favorable results 
after the partial remoi al of such foa 

RESULTS 

Reports hai e been receii ed from 6i pabents treated m the 
dime durmg 1920 for non-specific unnarx infecbons The 
majontx' of these pabents had pydonephnbs, some had sunple 
ulcers of the bladder others had submucous ulcers and a few 
had idiopathic cv'sbbs TwenU-fixe (39 per cent) of the 64 
pabents gaxe histones of prexxous tonsillibs and 18 of pus 
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expressed from the tonsillar erj^ts. thus a total of 4 > patients had 
exidencc of tonsillar infection, 45 of tlic patients had one or more 
abscessed teeth, re\ ealed b) the Roentgen ray 1 his incidence 
of infection is much higher than the a\ crage, and hence seems 
significant Fortj'-fiie of the patients had possible foci rciiioicd 
cither at tlic Clinic or after leaxang, of these, 10 had tonsils 
alone remo^cd, 28 teeth alone, and 7 both teeth and tonsils, 
35 patients report definite improicmcnt and alleiialion of 
sjmiptoms, in as striking contrast to that formcrlv obtained 
when onij local treatments were gi\tn as the letters expressing 
satisfaction are in contrast to foniier communications of dis- 
couragement and discontent It must be borne in mind how- 
ex er, that the results obtained b\ the rcmoxal of foci of infec- 
tion from patients sulTcnng from urinary infections wnll he in 
direct ratio to tlic duration of the disease for a kidnei badli 
damaged bj long-continued infection is no more able to resume 
complete function than is an arthritic joint m which bony changis 
haxc occurred simply because the original focus in the tonsils or 
teeth has been remox ed The sccondarj colon infection max hax c 
resulted in oxen greater damage to the urinary tissue tli.in the 
original streptococcal infection and it is most important to 
rcali7t that our well-established methods of combating siieii 
infections bj means of lax age should not be abandoned Such 
treatments arc often of the greatest benefit in correcting the 
damage and if undertaken onlj after all possible foci arc re- 
nioxcd will be of far more lasting benefit than in the past I 
behex'e that our experimental xxork xxith the clinical diagnoses 
demonstrates a close relationship between oral scjisis and urinan 
infections 
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Dassiexoerhea may be dI^^ded climcally into two tj^pes 
In cases of the first tj-pe exanunation discloses definite pathologic 
conditions such as fixed retro\ersion chrome pehne infection 
acute anteflexion with marked retrocession utenne myomas a 
long comcal cemx and a pm-pomt os In the second tjpe there 
is no demonstrable pathologj- The uterus is freely mo\able 
and noimal in position and size The external os is not con- 
tracted The great bulk of dysmenorrheas (93 per cent m our 
senes) are classified as the second t\pe they are further sub- 
diMded mto tvo groups obstructixe dysmenorrhea and con- 
gesti\ e dysmenorrhea 

1 Obstructive Dysmenorrhea — ^In these cases pam pre- 
cedes the onset of the flow bj* seA eral hours or e\ en by several 
da\s and is reheAed when the flow becomes well established 
^lanj theones ha^ e been adA'anced to account for this sjudrome 
Theilhaber attnbutes the pain to the spastic contraction of the 
arcular musde-fibers around the internal os in women possessing 
an abnormal nervous imtabihtj Menge refers the trouble to 
the physiologic menstrual contraction waves ot the uterus which 
are lelt as labor-pains by hypersensim e women Both theones 
are sustained bv the tacts that while these pams are present the 
flow 15 scant or ev en has not begun and that the pains may be 
reheved bv an antispasmodic such as atropin This is mam- 
fested climcally inasmuch that when the flow becomes protuse 
the pun 15 less 

2 Congestive Dysmenorrhea — The pam in these cases occurs 
simultaneously wath the flow and is behev ed to be due to hypo- 
function ot the ovanes with dcfiaency of the ovanan or the 
luttin extract In some of the cases in this group there is a 
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history of rapid increase in wcirIiI and marked diminution in 
menstrual discliarge, in others the flow is not dimini'^hcd and 
Uierc is no sudden increase in weight, the so-called neuralgic 
form of dysmenorrhea in poorly developed, constipated, and 
asthenic girls 

Numerous methods of treatment of dysmenorrhea, both 
medicinal and surgical, have been advocated, with indifTcrinl 
results in many instances Small doses of thyroid c\tracL, oi anan 
and lutein extract, and beiizj 1 benzoate have been gi\ eii Maclit 
demonstrated that the pharmacologic and therajicutic action of 
papaverin owes its inhibitorj' and tonus lowering jiropcrlits to 
tlie benzj'l component of its molecules lie accordingly searched 
for a simple non-alkaloidal and non-narcotic comjioimd contain- 
ing the benzyl radical which could be administered to animals 
witliout tOMC results He was eminently successful in his starch, 
for he was able to demonstrate that benzyl bcnzo.ilc fthc benzyl 
alcoholic ester of benzoic aad) fulfilled these conditions I he 
drug IS obtained by the fractional distillation of the oily liquid 
w'hich IS separated bv agitating balsam of Peru with sodium 
hj’droMd, CrlliO.C-H; Its action is identical w^th that of 
papaverin, it inhibiLs peristalsis of the rliytlimic contraction of 
the smooth musclc-fiber&, lowers their tonicity, .ind relaxes the 
spasm Litzenbcrg in 1919 reported a senes of eases in winch 
tlie patients were treated successfully by a 20 per cent emulsion 
of benzyl benzoate in mucilage of acacia flavored with aromatic 
elixir of cnodictyon Since Litzcnberg's report his prejiaration 
has been used at the Clime in a senes of eases of dysmenor- 
rhea of the obslrucUve tj-pe 1 he dosage is from 1 to 2 drams 
gi\cn at the onset of the pain and repeated if necessaiy in from 
one to two hour*, If relief is not obtained with tlie two eloscs, 
relief IS not to be expected by continuation of the treatment 
The djsmenorrhea tablets used in iJie Clinic conl.un 

Apstnioiis ncid 
Strjchnm sulfite 
Extract lli)roifJ, ‘.ircii*- 
Calcii ghccropliosptnlt 
Blind’s mi« 
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Rr "J 
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The prmapal operative procedures have been dilatation and 
curetment, Alexander’s external and internal operation, Pozzi’s 
operation, and dilatation and curetment with the insertion of 
Baldwin’s tube 

RESULTS OF OPERATIVE AND MEDICINAL TREATMENT 
IN S41 CASES 

A senes of 541 cases of d 3 'smenorrhea in the Chmc from 
1917 to 1920 mdusive have been renewed Of this num- 
ber, 342 patients haie been traced A companson has been 
made between the medianal and the surgical treatments and 
between the relative therapeutic x alues of the vanous drugs 
In 71 cases m which dilatation and curetage had been per- 
formed, 20 patients (28 16 per cent ) were permanentlj'^ reheved 
In 45 cases of dilatation and curetment with msertion of Bald- 
win’s tube 6 patients (13 33 per cent ) were reheved In 24 
cases of dilatation, curetage, and Pozzi’s operation 5 patients 
(20 83 per cent ) were reheved In 24 cases of dilatation, curet- 
age, and Alexander’s operation 8 patients (33 33 per cent ) were 
rehexed The statistics for the group m which the Baldwin’s 
tube was used are probabl)'- not so fax orable as they should be, 
for m some cases the tube w as remox ed within three weeks after 
the operation 

In the group in which only medicmal treatment had been 
gix en the results were more successful 36 (57 57 per cent ) of a 
group of 66 patients to whom benzyl benzoate was gix’en were 
rehexed, 11 (52 38 per cent ) of 21 patients gix-en corpus luteum 
extract were rehexed, 6 (37 50 per cent) of 16 patients gix'en 
oxanan extract were rehexed, 5 (45 45 per cent ) of 11 patients 
gix en thxToid extract w ere rehex ed, 9 (36 per cent ) of 25 patients 
gix en dysmenorrhea tablets w ere rehex ed 

It max be objected that benzxd benzoate does not cure the 
condition, but merely allexiates the pain This certainly is true, 
but it must be borne in mmd that the drug is used only one day 
in ex erx month and that it has no toxic or narcotic properties 
In our senes of 541 cases 118 married women were operated 
on for stenlitx’ and dx'smenorrhea, 81 replied to the subsequent 
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questionnaire .inci 23 (28 per cent) liatl litcoiiic pregnant, 82 
of the 111 unmarried women ha\e bein heard from and 13 
(IS per cent ) onlj reported relief following oper.ition 

These data demonstraU that suite a 37 jitr tent relit f mat 
be obtained witii benzyl ben/oale and a 32 per tent relief with 
corjius luleiim, as contrasted wnlli only an IS per cent rilief 
with dilatation and curetage in the unmarried patients, it would 
be more satisfactory to gi\e these two drugs and gener.d litgienie 
measures a thorough trial before resorting to the distomforts 
and unecrtaint} of surgic.d procedures \\ ith few exctjilions 
surgery' should be limited to those cases of dj siiicnorrliea wliieli 
arc associated w ith slerihtj or some deiimte ji.ithologic eondition 
Until very receiith the habits and general physical condi- 
tion of the patient ha\c reccned little attention as ctiologic 
factors lUany' such patients are constipated h.i\ c poor posture, 
arc shallow breathers and are of the gener.il .isthenie tyqic T hi 
institution of definite general phy'sical exereisis abdominal 
breathing, and relief of eonstipation may aecomphsh ^is imuli or 
more tli.in the tre.itment bi drugs and surgeiy 
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CLINIC OF DR JOHN H STORES 


Five Cases Illustrating the Non-specific Effects of Treatment 
with Arsphenamm and the Pnnciples Underlymg the Thera- 
peutic Test for Syphihs 

Five Cases lUustratmg Aspects of the Treatment of Syphihs of 
the Cardiovascular System 

Three Cases niustratmg the Confusion of Gumma with Other 
Pathologic Processes 

Possible Erroneous Interpretations of the Tonsillar Chancre and 
the Cervical Satelhte Bubo 

The Control of Exfohative Dermatitis Followmg Admimstration 
of Arsphenamm 

THERAPEtTic tests are so frequently used m the diagnosis 
of s}-phihs that I should like to present to jou 5 cases illus- 
trating aspects of this procedure which are apt to be o^erlooked 
in routine apphcation In conjunction with this group of cases 
IS a summar^'^ of the pnnaples underhing the use in diagnosis 
of the therapeutic test for sj-philis 

Case 308,385 is that of a woman with lymphocjtic mfiltra- 
tion of the skin of the face shown in Fig 124 Chmcalh the 
infiltration inN oh ed the subcutaneous tissues imparting lo them 
a dusk} , almost c} anotic Inidit} The infiltrate w as firm not 
attached to the bone and nei er ulcerated This lesion b} his- 
tologic examination was shown to belong to the group of sarcoids 
and to conform in particular to the Upe of the subcutaneous 
sarcoid of Dancr-Roussy Sarcoids in general are hunphomatous 
infiltrations in the skin some of which ha\e a granulomatous 
architecture suggesting tuberculous ctiologx' This is espeaalh 
true of the sarcoids of Boeck and Daner-Rouss} In this patient 
no clinical exidence of tuberculosis could be found and a careful 

477 






ARSPHENAMIN TREATMENT OF SVEHILIS 


479 


search for syphihs was entirely negative except for the presence, 
on two occasions seven months apart, of partial positive Wasser- 
T Tiann reactions (seven negatives intervemng) A partial positive 
Wassermann reaction cannot be unquahfiedly accepted as prov- 
mg the syphihtic character of lesions with the charactenstics of 
sarcoid It has been pomted out, however, that lesions of a 
sarcoid type maj’’ appear m patients who have syphihs as well as 
in patients vho do not Sarcoids even in the demonstrable ab- 



^5 — i^Case 30S 3S5 > Elect oi eignteen t i-’jert o- ttc 

sarco d sho-ra in Fig 124 

Sccce 0 * sj'phihs are known to respond both to the admiinstra- 
Hoc of arsemc and of arsphenamm Figures 125 and i26 repre- 
sent the response of this patient to three co jr^es o: 

administered dunng a penod of thirtet’’ motths Ir 
^ ?~ jcbfiftj’ the eSect is non-specmc. The im.o'jtfot r/ t-e 
-ns much slower than one would expect of a u'd " 

cfroimstances Arsphenamm accorc.-^;* V; 

to cmerentiate lesions o' this type friim V tr — 

F*:=tfa test. 
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Case 314,465 presents further eMclence that arsphenamm lias 
marked effects on non-sjTphihbc lesions and is, therefore, unre- 
hable for tlierapeutic tests 

Tins patient, shown in Fig 127, exhibits tlie lughly diarac- 
tenstic eruption of se\ere acmlis Acnilis of Bartliehney is the 
papulonecrobc tubcrculid of the face A search for a focus of 
tuberculosis failed to rex cal anj thing conclusive He gaxe, 
however, a lustorj' of empyema with rocntgtnographic cMdcncc 



I'lB 127 — 314, JOS) ScMix. inpulontcrotic tiilx.rciili<l of the fnci 

(irnitis) 


of pcnbroncliial infiltration and old pkunsy at the nglit base 
Diminished resonance and breath sounds were noted below the 
sex cntli nght inlersiiact No cxidcnce of concomitant sj'philis 
could be eliatcd The eruption had been present for ten weeks 
During this tune the patient had been gix’cn mereiin by mouth 
bj his phxsici.in to the point of sahxition, xntliout effect Tig- 
urc I2S shows the prompt response to sexm injections of ar^- 
plienamin, 3 to 4 dg each at wteklx interxals While the 



Fig 129 — (Case217 1S0) Sixirotnchosic of the thigh (cultural identificatjon) 
healed b> arsphenanun and mercurv succimmid without lodids or x-ray 
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patient has JiacI occasional lesions since, he has remained com- 
paratn el) free for seventeen months This might be regarded 
as a positive therapeutic test for sj^ihilis were it not well estab- 
lished that tuberculids rcsjiond to arsphenamin, when Mgoroiislj 
used, ^\ltll almost the completeness of sjTphihds Ihc ready 
response to arsphenamin with resistance to mtrciii)’, is quite 
characteristic A plnsician who begins his treatment for a 



Fig 150 — lOr.SlS 1 \ortnsi rr\ till mi tlicm I itKliiriliifii’} of lilt 
kg Im fnri ir-iilitn iniin In it mi nt 


supposed sjqihilid with .ir->phtnamin m ly ‘•ecurt a '■LLining con- 
firmation of the mistaken bthef that his patient h.is s\-j)hiiis 
Case 217 ISO lIlustrate^ a lesion which ga\e 1 faNe thera- 
peutic test for s\’])hihs (I ig 129) llie lesion is a ‘'Uperficial 
somewhat irregular ulcer on the outer sitle of the thigh with nn 
arc of si\ nodular lesions extending upwanl suggesting in con- 
figuration a nodiilo-ulreratne sjphihd While the Was'.emiann 


ARSPHZXAinX TBEAXMEXT OF SITHILIS 


483 


reaction vras negative on se\ eral occasions tissue ^enlo^ ed from 
the lesion showed a granuloma with vascular changes suggesting 
^•phihs The patient was placed on intra\enous arsphenamm 
injections and the mtramuscular admimstration of mercury 
sucanimid as a therapeutic test for sj-philis The lesion healed 



Fig 131 — (Case 30S,53S ) Nodose en-thema «ho»n in Fig 130 after 
one course of si\ and two cour^ of three intra%enous inject ions of arsphen- 
amin 


completely in si\ weeks Just at this time the bactenologic 
laboratorj reported the rather slow -growing cultures obtained 
from the lesion which showed the ulcer and the assoaated 
nodules to be sporotnchosis Xo lodid or \-ra\ had been used 
in accomplishing the cure 

Case 307 538 illustrates the lesions of a nodose er> thema of a 
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type approximating the crj'thcma inchiratvm of Bann These 
lesions are somewhat atjpical m that tlicy lia\c not undergone 
definite ulceration The erythema induratum of Bazin is a 
tuberculosis of the skin which responds to the administration of 
arsphenamin One course of si\ and two courses of Uirce ars- 
phenamin injections yielded the result shown in higs 130 and 
131 Practically all the nodose lesions and tlie dusky tumid 
infiltration of the skin of the leg had disappeared The patient 
occasionally has small nodules which are palpable, but not 
visible, and which disappear spontaneously No definite focus 
of tuberculosis could be found and syphilis could be quite defi- 
mtcly excluded Arsphenamin cannot be used in tlierapcutic 
tests to distinguish such lesions from sj'philis 'Jhe occasional 
occurrence of partial positive Wassermann reactions in processes 
of this type which form the cutaneous expressions of a combina- 
tion of tuberculous infection with focal septic infection has led 
to more tlian one false diagnosis of syphilis 

Case 203,812 presents an unusual \ariation in the non-specific 
therapeutic lest for sjphilis w’lth arsphenamin 
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Stncture of the Rectum with Histoiy of Syphihs Misdiagnosed Syphihtic 
Stncture Improvement Under Arsphenamm (False Therapeutic Test) 
Subsequent Discovery of Amebic Ihfecbon Second Penile Lesion wi& 
Rupia R^nfecboni Supennfecboni or Monorecidive with Complete 
Relapse (’) 

Case 203,812, Man aged tnenti -eight \ears, single 

8/4/17 Esammed 12/2/19 Famted on Street Cause 

History of Penile Lesions 1914 not ascertained Stools negative 
Lesions healed bj one large dose 4/1/20 Re-entered Clmic with I^o- 
of arsphenamm on seventh daj lent Headaches, worse at mght, 
Four scars present Partner duration six weeks 
known to have had acbve S 3 rphilis History of Penile Lesion w hich had 
Durabon of Symptoms Six years m\’oIuted two weeks before entry. 
Symptoms Pam m the rectum and marked adenitis 

at the umbilicus Symptoms and Signs 

Physical Fmdmgs Penile scars Weight loss 30 pounds 
Proctoscopy Rectal stncture 10 cm RKpio/ /cjwnr on trunk and extrem- 
from anus No ulceration ibes, about a dozen appeared four 

Diagnosis Probable s>philibcstnc- weeks after penile lesion, one week 
tuie after headawes 

Serum Wassermaim Reacbon Neg- Profuse saealing 

abve General adenitis 

Stool Exammabon Not Made Arthritis, left shoulder-joint 

Therapeubc Test Six arsphenamm Serum Wassermaim Reacbon Neg- 

mjecbons, twent} munctions abve 

Marked Improvement Blood and Neurologic Exammabon Negati\’e 

pus disappeared Diagnosis re- No signs of btam gumma 
garded as established Bfirany test positive with reduced 

Operabve Dilatabon Stncture bone conduction 

found to be a thin diaphragm, not Treatment 

an annular or funicular mfiltra- Afereno Preparation — Ten injec- 
tion tions mercury succinimid mtra- 

4 / 12 /I 8 Re-exammed Diagnosis muscularly 

of abuolar abscess, chronic consti- Arsphenamm — ^Six injections of 

nation, neurosis from 2 to 4 dg at weekly mter- 

O/S/IS Relapse with blood and pus luls 

in stool Rapid improvement under mercury 

Rehef complete following six more and later under arsphenamm 
arsphenamm injections Weight gam 20 pounds Rupia 

11/18/19 First Stool Exammabon disappeared B&r&ny test re- 

Endanieba hislohtica found Pre- xealed marked improxurnent 

vious relief eaidenth due to effect 6 / 10/20 Returned for Second 
of arsphenamm on this condition Course after forty inunctions 
Ipecac now gaa-e prompt relief All Symptoms Disappeared, weight 
Treatment for syphilis slopped gam 30 pounds 

, Did not report for third course 

Discussion 

1 The disparity between the durabon of symptoms (six years) and the 
durabon of infecbon (three years) was overlooked at the outset and led to a 
hastx diagnosis of sy'philis Such time relations are highK significant 

2 The history of the ongmal syphdibc mfeebon seems reasonably trust- 
worthy The disease wus probably aborted bj the one arsphenamm injection 
on the sea enth da\ , or suppressed so that superinfcction or complete recurrence 
was possible 

3 The rectal stricture, possibly secondary to an old amebic ulcerabon, 
was misinterpreted as of s\-philitic ongin on account of the marked rehef of 
symptoms resulting from the effect of arsphenamm on the amebic colitis 

4 The decepbve possibiUtaes of the non-specific acbon of arsphenamm 
(a false therapeutic test) arc apparent 

5 Although the second penile lesion was healed before the patient ap- 
wared w ith his second s\ philitic infection, the rupia, constitutional sj mptoms 
BStdna findings, and therapeutic response make it seem highh probable that 
the patient had sustained a reinfection or a supcnnfection 

A. t t_-t «•_ 
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PRINCIPLES UNDERLYING THE THERAPEUTIC TEST FOR 

SYPHILIS 

1 Do not perform therapeutic tests for .i a ague and indcfi- 
mte group of symptoms, sudi as loss of uciglil, malaise, head- 
ache, and so forth 1 he results are not trustuorlhj 

2 Do not make a therapeutic test on a gcmtal lesion Pro\ e 
or dispro\ c s}^^hIhs by the dark field, bj W.issLrinann follow-up, 
by complete examination, and by obstn.ilion 

3 Do not invite deceptive non-specific responses by using 
lodids on anj' lesion, or arsphcnamin on patients with lesions 
x\hcn you xvish to differentiate tuberculosis from sj’jihilis 

4 Therapeutic tests for tuberculous processes should be 
made with mercury (the bichlond or succinimid intramuscul.irly) 
and arsphenamin later 

5 A therapeutic test implies observation during the test. 
It IS at its best on Mstbic lesions, and its \alue is proportional 
to the definiteness and measurabilit) of the sjmploms and signs, 
and of the improicmcnt which lakes place in them 

6 In late visceral syphilis, especially cardioiascular lesions, 
symptomatic improiement may establish the diagnosis m sjnlc 
of the fact that no clninge m.i> occur in the structiir.il signs 

7 Spontaneous improvement in some conditions in.ii pro- 
duce the impression of a positnc therapeutic test, th.it is in 
multiple sclerosis and some heart conditions 

8 Therapeutic tests for syphilis must not be obscured by 
the Simultaneous use of other forms of treatment such .is tlie 
x-ray to a mass of glands or other lesions, tlie remoial of focal 
infections, local .apphc,itions and rest s.ihcy lates in joint iin oh e- 
ments, and so forth 

9 Mixed treatment by mouth has no place among tiiera- 
pcutic tests for syTiJhihs 

10 Not less than forty inunctions are necessary to a thera- 
peutic lest 

1 1 Intramuscular injections of a soluble mercurial salt may 
be used fbichlond or succinimid d.iily for from two to threi 
weeks) for rapid effect if there are no contraindic itions 
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12 Not less than four arsphenamm injections should be 
used m a therapeutic test which is to depend on sjmptoniatic 
lmpro^eInent for a posltl^e deasion An exception is gastnc 
sj-phihs, innhich the sjnnptomatic response is usuallj' unmediate 

13 Do a provocative senes of Wassermann tests after the 
first injection of an arsphenanun therapeutic test 

14 If the question of operable mahgnancy versus syphihs is 
raised, operabditj* has the nght of viay (except for a single 
stenhzing dose of arsphenamm) and the patient should be 
explored before a therapeutic test is considered This is also 
true in an undoubtedlj’- sj^pluhtic patient if the question is raised 
as to whether a Aisceral picture is due to operable mahgnani^' 
or to sj-phihs If the condition is moperable treatment for sj'ph- 
ihs takes first place 

15 In a cutaneous non-ulcerative lesion with a negative 
Wassermann reaction two arsphenamm mjecbons at the most 
should produce practically complete m\olution (ten to fourteen 
days) If more injections are needed the test is indetemunate 
Extensive ulcerati\ e lesions may reqmre fecial judgment 

16 A local flare-up, the so-called Herxheimer reaction, 
occurs immediately foUomng the first arsphenanun injection 
with many xasible lesions, and should be watched for Insist 
on daily obsen^ation the first neek and e\ en hourly observation 
the first tu enty-four hours 

17 A symptomatic constitutional flare-up may also occur 
Both may be delaj^ed m bone cases 

IS As exanunation for evidence of syphihs becomes more 
complete and critical there is less and less need for uncontrolled 
therapeutic tests 

19 A positive therapeutic test is part of a complete course 
of treatment It should not be dropped when the diagnosis is 
made 

20 Never end mdetemimate therapeutic tests with arsphen- 
snun You maj leai e the patient urth the immumtj’, that has 
kept tlie disease concealed broken by your inadequate treat- 
ment Gu e at least fort} inunctions or their equn alent 



488 JOHN n STOKES 

Early Diagnosis of Syphilis of the Heart. Angina Pcctons Gastric Symp- 
toms Symptomatic Relief Under Treatment with Subsequent Appear- 
ance of Physical Signs of Aortitis Possibly Due to Healing 

Case 190,150, Man aged tncnty-niiic \ears, mimed, michinist 


4/3/17 Examined 

No History of Syphilis prinnry or 
sccondiry 

Gonorrhea fi\e yeirs ago 
Duration of Symptoms Six months 
Onset Heartburn, exhiustion, pain 
in stomach, back, and arms 
Slight dyspnei, worse on exer- 
tion Noctum three times 

4/3/17 Physical Signs 
Apex heart setenlh interspace 
Pulse, 69 

Ko murmurs (\\ illiiis) 

Left pupil sluggish 
Knee-jerk accentuated 
Blood-pressure Sy stolic, 130, dns 
tolic, 100 

Electrocardiogram Rate 69 Sinus 
bradycirdn, left lentriciihr hy- 
pertropln 
Unne normal 
Tonsils Septic 

Roentgenogram of Chest Small 
cilciriid irti right upper lobe 
Serum Wassermann Reaction mod 
critcly posilnt, followed by 
weakly positne ruction 
Consultant’s Diagnosis True in- 
gini pcctons 75 per cent At j 
this pitient's age prolnbli syphi | 
htic 

Treatment Fisc injections irs ; 


phenimin, si\ injections mercury 
sahey late 

Great improicment in inginil at 
tacks and general condition 
5/19/17 Tonsillectomy 
8/25/17 Re-examined Cardiac di 
Intation disappeared No imir 
itiiirs Blood-pressure Sy stohe, 
115, diastolic, 65 

Treatment Twenty more injections 
arsphenamin I orty injections 
mercury siiccinimid 160 inunc- 
tions, 4 gm Mcrciirt with chalk, 
gr j, three times daily, 500 
tablets Potas-.ium lodid, minims 
10-30, 6 ounces 
Scrum Wassermann Reaction 
9/24/lS Strongly positive 
10/10/18 Strongh positi\c 
Ncgatnc thertafter 
3/23/18 Spinal Fluid \\ assermann 
reaction negatiac Nonne reac 
tion ncgati\c, lymphocytes 5 
12/29/20 Re-examined I leart 9 5 
cm , regular No capillan pulst 
Blood pressure 'Systolic, 120 
diastolic, 70 Pulse rate 70 
Anginal pains haie completely dis 
appeared, c\cn with exertion 
No dsspiiea 

Soft Blow mg Diastolic Murmur 
0\cr Aj Not heard in carotids 
or feniDrals 


Discussion 

1 To be effectively treated ssnhihs of the heart and aorta “hoiild l)c 
rccognired licfore the apjiearancc of \al\ular incomjjctincy \ nimilicr of 
ob'ciacrs hasc cmphasired this fact 

2 Tlie symptoms^of slight coronary sclerosis often precede the appear- 
ance of signs 

? The Wassermann reaction is more apt to be positiie at this early 
stage than later 

4 The treatment should be begun with mcrcunal preparation, but 
siibscqiientls arsiihenamiii and mercury should lie pushed with vigor 

5 The recognition of n murmur after three years of treatment may 
probabK l>c interpreted as a nsiilt of sclirotir changes in a healed aorta 
and valve, rather than evidence of a refractory or advancing process 

6 We have seen much evidence that healing changes actually talce 
place in the cardiovascular s\«tcm, which if too rapid give rist to siriois 
complications If the changes arc gradual they mav result in t/u ipp'arnnce 
or accentuation of pliv'ical 'ign' 
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“Tumor of Mediastmum ” Unfavorable Progress Under Treatment. De- 
velopment of Pulsating Tumor, Sbomng Mass to Be an Aneurysm 


Case 239,085, Man aged forty-eight j ears, married, laborer 


6/19/18 Examined 
(^norrhea twenty-five years ago 
No histon of chancre or secon- 
danes 

Duration of Symptoms Eighteen 
months 
Symptoms 

Patn in left shoulder 
No cough 
No voice changes 

Abscess (^) o\er left scapula opened 
eighteen months ago 
Physical Signs 

Restriction of movement, left 
chest 

Dilatation of superficial veins 
No visible tumor 

No murmur, thrill, pulsation, or tug 
Palpable glands, both axillae 
Scar over left scapula 
Roentgenogiapbic and Fluoroscopic 
Examination No pulsation 


“Tumor of mediastinum, probably 
sarcoma " 

Serum 'Wassermann reaction mod- 
erateh positixu 

Treatment Rest m bed one ueek 
with 

Mercurial preparation, Six munc- 
tions, four mjections mercury suc- 
cinimid potassium lodid b\ 
mouth 

Arsphenamin, 0 3 gm , 0 4 gm , 0 5 
gm , 0 3 gm at weeUj inter\-als 

No Rehef Loss of u eight 16 
pounds in six weeks 

Pulsating Tumor appeared with 
third injection arsphenamm at 
inner border left scapula and 
increased rapidlj in size Com- 
plete relief from pam 

Tracheal Tug appeared Aneurvs- 
mal pulsation non demonstrable 
bi fluoroscope 


Discussion 

1 The roentgenographic diagnosis of mabgnancy was supported bv 
palpable glands 

2 Not every mediastinal mass that does not show pulsation is a sohd 
tumor, nor is evcr\ mediastinal mass with an associated partial positive 
Wasserraann reaction a manifestation of s\'phihs Exploration has demon- 
strated sarcoma pathologicalb In general, houeier, a therapeutic test 
should precede exploration 

3 A therapeutic test for syphihs may demonstrate an aneurysm pre- 
Mously unrecognizable Such tests must be made mth a prolonged mercunal 
and lodid preparation 

4 Two weeks of munctions is not an adequate mercunal preparation 
Four_to SIX necks is better 

5 The rapid tissue change and the possible senous effects induced in 
late s^phllItIC lesions b\ modem treatment for sxphilis are well illustrated 
b\ this case This patient (compare also Case 299 972) should hai’e had 
sei cral necks of rest m bed on mercunal and lodid preparation, nath arsphen- 
amin later, rather than a therapeutic shock from such a rapid-acting \asculo- 
toxic drug as arsphenamm at the outset The initnl dosage of arsphenamin 
nas excessiie \\c ha\e learned to prefer neo-arsphenamm 0 05 to 0 4 gm 
in ascending dosage nith neekl\ inteix-als 

6 The change m the roentgenologic and physical findmgs n hich appeared 
after the third n-cek suggests hte healing rather than earlj Her^eimer 
citcct The pulsation, \’isiblc tumor etc , pre\nousl\ unrecognizable, appeared 
prcsumablj mth the neakening of the lessel nail and the resolution of the 
Vpn aortitis and mcdiastinitis nhich had caused the fixation and supported 
the \e««el 

" Provocative procedures may be dangerous in medmstinal conditions 
(Ca-m 299 972) 

8 Treatment seldom produces much visible change m aneurysms 
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Subdiaphragmatic Aortic Aneurysm Rupture Following First Arsphcnamin 

Injection 


Ci>k: 299,972, Man iRtil fortj sik jenrs, ■’inf'lc, hottl ilcrk 


12/17/19 Examined 
"Chancroid” Twentj-one Years 
Ago Local treatment oiil\ 
Duration of Symptoms Llt\tn 
months 

Onset Midden Prc\ioiisK Rood 
health 
Symptoms 

Patti, epigastric, shooting and ach- 
ing, da\ and night, uorse with 
the patient riciimlKnt, rilicatd 
bj soda 

T oniiltnj’ acioinpan\ing the pun 
Periodic allacks of symptoms e\tr\ 
three or four ilaes, si\ to seem 
scirures i daj 
Physical Signs 

Blood-pressure Sestolit, 170, dias 
tolic, OS 

Miirmttr, diastolic, oicisional 
r trsl sound, snapping 
Bruit, below ensiform cartiligi, 
loud 

Pulsation, site of bruit 
Rocntgenographic and Fluoroscopic 
Examination of Thorax ntgitni 


(extept for slight indent itiuii of 
right lolie of li\er) 

Signs of Hjpcrtrophic Arthritis, 
lumbar spine 

Ifnne Much dbiiimn ind main 
c.ists, occasional blood cells 
Serum Wassermnnn Reaction 
strongK ivisitne 
Diagnoses 

Radtctditis from pressure (nciiro 
logic ) 

Pareticlt \ niiitous nephritis 
Sxphtlts Aneuresm of the abdomi 
nal lort i (*) 

Treatment 

Arspltemitntn One injection 0 2 
gni intracenoiish 
Complications Increased inin lor 
tw elite four hours 
Collapse and death tnjorh eiRht hours 
Necropsy 

SuhdiaphraRnuitie aneurism 10 cm 
in dinnieter ruptured into abdomt 
nal cat tt\ XcKmieed athiromi 
Ions ind ealrareoiis changis 
Kidnees cloiide swelling 


Discussion 

1 The predominance of gastric symptoms is striking, and almost siig 
gests gastric crises or uremia C clxit Ins jHiinled out the proinincnee o 
carcliic disc ise as a cause of gistric seniptonis lhe\ are iImj i conspicuous 
clement in the se mptoin itologe of lite sephilis 

2 The shooting pain suggested tabetic neurosyphilis 

1 The aneurysm projected antcnorl} and w is so high is to lie pne- 
ticalK me isibic lichind the on riapping Iner 

•1 The diagnosis of aneurysm was qualified be tin negatiec Koeiitgen 
rae and fluoroscopic findings I hi sponclelilis ought explain the [viins 

5 The nephntis was suspected of being syphilitic, although it was 
late in the disease for such a manifest ition f his led to eeithholding incrciire 
and initiating treatment eeitli irs|ihenaiiiin 

0 That arsphcnamin was responsible for the death of the patient is 
suggested be the semptoniitic flan up after one injiction 

7 Such a case is a warning of the dinger of the proeocritiec procicluri 
(one arsphenainin injtction seem successiee blcKxl tests) in patients obe i'iu*le 
suffenng from in acute process 

f> Arsphcnamin mokes a dangerous beginning for triitment in late 
sephihs Ihe outlexjk in this e is< though iKxir might hiei Ixaii Isttere'l 
be the iim of a mild mcriurid inel hhIkI prepnr ition (mixed treitiiunt lie 
mouth eehile at re«t) 
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Aortitis with Angma Pectons (Coronary Sclerosis) Serum Wassermaim 
Reaction Deceptive Associated Grave Neurosyphihs Recognized Only 
hy Rontme Spmal Puncture Hnfavorahle Response to Routme Arsphen- 
amm Treatment 


Case 339,443, Man aged thirtj-four \ears, diiurced, pool hall owner 


10/30/20 Examined 
Gonorrhea and Hard Sore twehn 
\ears ago Xo secondaries Xo 
treatment 

Duration of Symptoms Tw o i ears 
Onset Pam in the left breast dur- 
ing exertion 
Symptoms 

Attacks of patn in left breast and 
arm produced bx exertion, re- 
hexed bj rest 

Stomach trouble, palpitation, “gas ” 
Dyspnea moderate 
Physical Signs 
Those of adianced aortitis 
Probable coronary sclerosis 
Blood-pressure Systolic, 120, dias- 
tolic, 40 

Pupils and reflexes negative 
Serum 'Wassermann Reaction weak- 
Ix positixe (one), negatixe on 
repetition (six) 

Treatment Begun on diagnosis of 
sxphilitic aortitis and coronarx 
sclerosis 

’Mercurial preparation Twelxe in- 
unctions and lodid Stomatitis 


dex eloped Improxed bx dental 
extractions 

Arsphenamm {606) Fixe injec- 
tions 0 2 to 0 4 gm at weekly 
interx-als 

Mercury siiccimniid Txxenty-one 
daily injections 

Routine Spmal Flmd Examination 
performed xnth second arsphena- 
mam injection Wassermann re- 
action + T- + to 1 c c , Xonne 
reaction positixu, 94 ly mpho- 
cytes, gold sol 4433222100 

Patient Grew Progressively Worse 
xnth each arsphenamm injection 
until the fifth, when he could 
scarcelx walk a block without 
bringing on an anginal attack 

Imm ediate improvement following 
suspension of arsphenamm ther- 
apx (txxo xxeeksl 

Intraspmal Therapy Two mjec- 
tions XX ith little cflect Repeated 
paretic gold sol curies -A de- 
tailed neurologic examination xx-as 
oxerlooked There were no gross 
changes 


Discussion 

1 The use of routme dosages and treatment methods adapted to robust 
patients on such a heart, excn though not decompensated, w-as exidentlx 
dangerous, and was followed bx new anginal exacerbations 

2 Active early neurosyphihs ^own only by the spmal flmd not mfre- 
quentlx occurs with a negatix-e neurologic examination (incomplete in this 
case) 

3 Such a heart would have made intravenous therapy, sufficiently 
mtensive to arrest the neurosyphihs, hazardous and difficult 

4 Heo-arsphenamm should have been used mstead of arsphenamm in 
0 05 to 0 4 gm doses, xxith Swift-Ellis mtraspmal treatment, and rest in bed 
The mcrcurx preparation, xxhile inadequate, possiblx prexented a fatal out- 
come^ but should haxe been longer and more intensixc 

5 Note the deceptive serum Wassermann tests and the use of the 
Wacscrininn senes to ixoid the possible effect of a proxocatixe dose 

6 The value of routinely examining the spm^ fluid of ^hihtics and 
suspected sxphilitics m the ab'cnce of direct contraindication, regirdle's of 
their sxmptoniitic pictures, is well illustrated An earlier spinal fluid test 
would hixe disclosed the graxatx of this case 
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Cardiovnscul^ Syphilis and Heurosyphilis Death Under Treatment 
Advanced Coronoi; Sclerosis of a Grade Not Suspected During Life 

Oise 341,607, \\onnn aged t)iirt\-ri\c \cars, nnrricd, lioii«CMifi. {husKind t 

gingc iiicchmic) 


11/22/20 £xamincd 
No History of Pnmarj or Secondary 
Syphilis 

One Miscarriage 

Duration of Symptoms Ttn icirs 
Onset gridinl, with \oniiting dur 
ing tile fir-.t two jein> 

Symptoms 

Precordial pam, stcadx, niodentt, 
non ndming 
Fatizue 

D\spneii, two je-irs' duration 
Cp«g/i not. tiirn-il, choking 
PalpHaiwn, lach\cardta, five years 
An definite animal attaels 
Ao edema or anasarca 
Physical Signs 
Heart f[reall\ enlarged 
A uncidar fibrillation 
I entricular eetra^vslole 
Murmurs, sv stolic, dnstolic 
Thrit>, aortic area 

Pistol shot Corrigan and capilhrv 
pulse 

Blood-pressure Systolic, 140, Dins- 
loltc not obtainable 
Unne normal 

Spinal Fluid, asscrniaiin reaction 
positiie, Nonne reaition ncgitivi, 
h (iipliocv ti-. 


Neurologic Signs PupiN irrtgiilar, 
iiniqiial, lint reacting will Iiw 
scHMirv, litif no important n.flc\ 
changes 

Treatment Ri>,t in lied with 
mcrciirial preparation for ars> 
phinamin 

Mercurial preparation len iiijii 
tmns nierciirv siicciiimiid gr 
dailv) intraniiicuilarlv 

Artplenamin Injections 0 2 gin, 

0 4 gm , 0 V gin , 0 3 gni intri 
VLiioiislv at wetklv interval-, Ik. 
gun alttr tenth injeetinn sin nil 

1 in id 

Succintmtd continued to twentv 
injections 

Improvement marked Dy-pnci, 
jiaiii, and rihrilhtion disappe ired, 
heart reduce d in sin 

Patient Died Suddenly in Bed 
siv. hours after fourth arspheiin 
min injection 

Necropsy Par advanced aortic 
valvulitis valves reduced to 
stubs 7otal obliteration left coro 
nar\ arter\ Onlv a filiroiis cord 
with 1 feu sacciilations could lx. 
found 


Discussion 


1 In advanced grades of valvular involvement the involvement of the 
coronaries may be expected to be severe The symptoms may not be a guide 
Even in mild grades of aortitis coronary changes may be so severe ns to 
menace life 

2 Coronary involvement may be severe vvilhoni dcrinilc inginal attacl s 

3 A careful estimation of bfe expectancy is a v duablc clement in dicid 
mg the tre atment aiijilintile to a given case 

4 The combination of cardiac and ncurosyphilis is not rare 

5 The risk is always great, the cardiac condition, Ixcausc it liiints 
treatment, Ixing the more Ktioiis clement Prognosis i«, to tome evtiiit, 
proportional to the scvcritv of the heart lesion llic canh.ac symptoms 
may completelv doniinate the case and overshadow the neurologic sy niptoiiis 

0 This patient was a wreck Cardiac dilatation, fibnllatmg auricle 
and low elnstolic pressure ire warnings of the hojiclcsim ss of the case, tl« 
CNtent of structural damage, anel the iinpossibilitv ofatt lining radical re-«iilts 

7 This patient was overtreated Mived treatment by mouth with 
rest in Ixd for weeks might have prolonged life probably it would not liavi 


afTected the neiirosvphihs 

h Arsphenamm, because it administers n therapeutic shock (Herx- 
hcimer reaction), because of the rapidity of the healing changes it prodnees, 
and because of its vasculotoxicity, is dangerous to bad hearts 

9 The arsphenamm dosage was too large for snth a <.as<, and neo 
arsphenamm was probablv to be preferred The first dose rhmilil not cxcud 
OOapm the list 0 ! gm 

10 The treatment of tlic ncurosyphilis should have been recononry 

If the cardnr londitum tvar improvnl enough to warrant it mtri-pril 
measures should Invi li't n us<d , 

11 Intraspmnl treatment after a long mercunal preparation is we 
method of clecuon m comb md neiirosvplnhs iiid cardni «vp'idi' 
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TREATMENT OF CARDIOVASCULAR SYPHILIS 

Cases 190,150, 239,085, 299,972, 339,443, and 341,607, b}- the 
discussion of the indiAndual cases, illustrate i anous phases and 
pnnaples in the treatment of syphihs in the cardiovascular 
S3'stem WTiile it is customarj' for wnters to recommend the use 
of arsphenamm and mercur3' m the treatment of this t3'pe of 
^'phihtic m\ olvement, an exact and \videl3’’ apphcable techmc is 
onl3' just in the process of bemg n orked out This techmc must 
take account of the ell-known toxic effect of arsphenamm on the 
vascular S3^stem, and of the fact that mvolvement of the heart 
and its mtrinsic arculation m particular ma3' be more senous 
than an3’^ \Tsceral sign or s3Tnptom will mdicate Treatment 
must also reckon with the dangers of the therapeutic shock 
induced b3’- a pov erful drug such as arsphenamm, with the not 
alw ays benefiaal effects of rapid heahng, and with the readjust- 
ments of balance m phj-siologic acbMl^’’ which this involves 
The remaimng 5 cases, with their discussions iDustrate the 
confusion of gummatous lesions with tuberculosis and sarcoma, 
the diagnostic problem presented bj* the tonsillar chancre and 
secondaii’ sj-philitic lesions m the throat, and the etiologj* and 
therapeutic control of exfoliative dermatitis following arsphen- 
amin administration 
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Gumma of the Tongue Confused with Tuberculosis Uncertainties in the 
Pathologic Diagnosis of Syphilis from Tissue 

Ca'H. S22,94S, Min igcd thirt\ tlinx. >Lin., nnrritd, ci\i| oiij.iin.tr 


7/3/20 Exammed 
Chief Complaint Sore tongue 
Histoiy of Exposure to Tuberculo- 
sis (Aunt Ind "gilloping” con- 
sumption ) 

Patient Said to Have Had Tubercu- 
lous Glands it ti\ont\-t\\o >tirs 
of igt This condition clcind 
up quitkU Mitli X nj, no suppii- 
ntion, total diintion siwxetks 
History of Chronic Cough 
Pemle Lesion at Tw enty-one Years 
of Age, three nteks post coitn 
(note time rchtion to glands) 

No Secondary Eruption 
Swollen Testicles, first right, then 
left, It tx\tnt> eight xtirs of ngt, 
two xtirs’ duration 
Mamed Six Years, Wife Well, No 
Miscomages 

Onset of Present Trouble one jeir 
ago 

Symptoms Tumor left side of 
dorsum of tongiii Slight ulctn 
tion \o ghnds 

Tumor Excised Healed without 
incident 

Pathologic Diagnosis Tuhercuhsts 
New Lesion Appears on tin right 


suit of tilt tongue just IkIiiikI iir- 
cimixnllite |MpilK Diepnoihite 
with slight enjierfitnl ulcer itioii 
7/3/20 Entered Clinic 
Physical Signs Piihiiouirx mil 
roentgeiiognphic exidence old 
tiilKrciilosis left i|x,\ 

Sputum Twice Negative 
Serum Wassermnnn Reaction 
sirongh ppsitiir, two CMinnii 
tioiis Pitieiit hid nexxr hid i 
W.isserminn lest liefoR 
Spinal Fluid iiegitixt 
Treatment 

In spile of the pathologic diagnosis 
of liihereiiloiiia oiicrntion wis post 
ixnied for i tlienpeutic test 
Mercurial preparalioii foiirtiin diilx 
injections niercnrx succimimcf 
\o lodid 

Lesion definitely smaller with 
scxentli injection lleiled with 
fourteenth 

Irsplieiiiiiiiiii, Routine Ireitment 
WIS then liegiin Lncxintfiil 
toiiret ^\ 1 S‘lcrm 1 nn ri ictioii 
rextrsed ifter two «irits of «ix 
injections eicli No rii iirrtnct 
Diagnosis Gumma of H r longue 


Discussion 

1 The pathologic differentiation of tuberculosis and gumma is un- 
trustworthj iinli's cli iricteristie tulxirclcs mil hiiilli cm In loiiml 

2 A diagnosis should never be made on a tumor of the tongue wiUiout 
a Wnssermann test The plixsicnn in llii"; cih cxciriI tissue mil nude n 
dngnosis xxitlioiit this test 

3 A specimen for diagnosis should olwajs be taken whether tin \\ isnr 
minn reaction m positixe or negitixe A giinimi n idil} undirgocs mihgnmt 
climge 

4 A positive Wassermann reaction may occur in tuberculosis, hut it 
is usuillx onlx pirtnl md seldom follows i txpicil course muhr tre itiinnt 

s liie situation and appearance of this lesion were classical for gumma, 
1 deep mass, slight seeondir) iilcention, to oni side of the tmeliiii hue, neir 
the cireiimxillite pipill e L leer itioii mix often lx. ihent 

6 ^e tuberculous odcmtis maj haxe been syphilitic (short ehintion, 
no softening too e isj rt-poiist, no relip-t octiirred within i >cir after i 
probihle clnncre) 

7 The testicular involvement might well be syphilitic 

8 The pulmonary process may haxe been sjphihtic 

0 Only a mercurial therapeutic test can be used to differentiate gumma 
from tuberculosis, since irsplieniniin liis niarked non sjicrific tffccts on tin 
latter 
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Gummas of the Jaw and Palatme Bones Pathologic Diagnosis “Round- 
cell Sarcoma.” Operation with Recurrence Recovery Under Treat- 
ment for Syphilis 


Case 108,704, Schoolboy aged mne years 


Examined 

No ^stoiy of Syphihs Alother had 
two miscarriages, four Inmg 
children 

Duration of Symptoms Six months 
Onset Tumor m nght side of 
mouth 

1/20/14 Operation, bone scraped 
Lesion Recurred m One Month 
3/17/14 Second Operation, more 
dead bone and scrapings re- 
moied 

Tissue Examined microscopicalK 
Pathologist reports round-cell sar- 
coma 

Lesion Recurred m Sue 'Weeks 
6/23/14 First Examination m Climc 
Tissue Agam Removed for Diag- 
nosis No sarcoma found In- 
flammator\ tissue only 
Serum Wassermann Test not made 
10/20/14 Two Arsphenamm Injec- 
tions elsewhere, and mercun b\ 
mouth 

Some improvement. 


1/19/15 Swellmg Lower End Right 
Humerus Roentgen-ray report 
“looks specific.” 

Mercury Rubbed on Locally 
3/29/15 Serum Wassermann Reac- 
tion strongK positive 
3/30/15 Seven Injections Arsphena- 
mm, weekl\ mtenuls, 0 05 to 0 2 
gm 

Improved Serum Ilassermann re- 
action stronglv positnu 
Mother’s Serum ’Wassermann Re- 
action negatni; 

9/1/16 Relapse While on Inunc- 
tions during war scarciti of 
arsphenamm Much deformitv 
de\-eloped Perforation of palate, 
septum destroied 

9/22/16 to 5/28/17 Twelve Injec- 
tions Arsphenamm 0 3 to 0 5 
gm Sixt\ 3 gm 33 per cent 
inunctions Potassium lodid, 
minims 10, 6 ounces 
Process arrested, serum Wasser- 
mann reaction negatiie 


Discussion 

1 Syphnomas before healing sets m seem to be rather easily confused 
histologically with the pathologic picture of round-cell sarcoma and Ij mpho- 
sarcoma A W assermann test and a search for further CMdence of s\ philis 
will sometimes preiunt an error m diagnosis and needless operatii'e inter- 
ference 

2 The local use of mercury on a lesion (1/19/15) is no substitute for 
s\stematic use of mercun bi a good munction technic 

3 Note the mabihty of munebons alone to hold Qie process m check 
(9/1/16) This, m m\ expenence, is not uncommon m bone sj'philis The 
siTichronous use of arsphenamm and mercuiN m resistant cas^ will some- 
times accomplish results not obtainable with cither alone 

4 The earher arsphenamm dosage (0 05 to 0 2 gm ) was madequate 

5 The mother did not have an adequate exanunabon She subsequenth 
de\-cloped a nodular lesion on the check 
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Gumma of the Lymph-nodes, Confusion of Tuberculosis and Syphilis Effect 
of Arsphenamm on Ophc Atrophy 

Case 277,930, Woman aged tncnt>-four jcirs, houscuife (husbind a butter- 

maker) 


6/30/19 Examined 
No Defimte History of Syphilis 
Di\orccd siv months after nnr 
nage to a “brute " 

Duration of Symptoms One \eir 
Onset Mass in submi\illar\ region 
dc\ eloped after tonsillitis 
Mass Excised Elsewhere, but lesion 
did not heal 

Operation Repeated Elsewhere 
I ision healed 

Lesion Reopened Spontaneous!} 
(injiiia with pm four weeks ago) 
Ph}sical Signs 

Mass suggLSling matted glands lx 
low the ramus of the right jaw 
StHuses with ulceration 
Arctforiii lesion along border of 
scar 

Serum Wassermann Reaction 
strongh and rcpcatcdl} positnt 
High M}opia with Pnma^ Optic 
Atrophy 


Cerebrospinal Fluid negatne ixccpt 
for h limphocjtes 
Bfirdny Test Positive 
Neurologic Examination nigatiic 
Treatment 

Arsphemtm’n, I'lic injections 0 3 
to 0 4 gm without nrcparation at 
WLckh mten-ils \o local flare 
up (llcrxhciiiitr rt action) Ikal 
iiig slow 

Eyes Grew Rnpidlj Worse Durmg 
Course Sixtli injection omitted 
Lesion oiil} partb healed on dis 
missal 

Lesion healed completely while at 
home on fort} inunctions 
Another Arsphenamm injeebon 
Four Months Later Made the 
Eyes Markedl} Worse ("Like n 
Cloud”) riindiis examination 
Optic atroplu is progressing 
Patient can tolerate I to 2 dg 
doses of arsphenamm fairl> well 
r\cs stationary under mtrciirx 


Dtscussios 

1 If the surgeon had had his suspicions aroused by the mantal history 
and had made a Wassermann test the ptient might ln\c been spared two 
unsuccessful operation® for gummatous instead of tuberculous glands 

2 Gumma of the lymph-nodes may come on after tonsillitis precise!} 
as in the ca'c of tuberculous glands 

3 The bubo of a tonsillar chancre should be considered m the differ- 
ential diagnosis The satellite bubo docs not break dow n 

4 Folse positive Wassermann results (iisiiall} + or + -t-) maj occur 
with tiilierciiloiis glands 

5 Tuberculous glands with sinuses may heal under arsphenamm, cien 
in the absence of s\phih® — i false positne therapeutic test 

6 The pathologic differentiation of gumma and tuberculoma is not 
always tru®tworth\ 

7 It may be impossible to make a differential diagnosis of syphilis 
and tuberculosis m certain t-i«cs without prolonged obseriatioii 

S Look for a tuberculid on the skin which will sonutinn<i unc\p<itii]i} 
clinch the diagno-i® 

9 As evidence for syphilis, the prominence of the cut imoiis lesion as 

compared with the glandular lesion, the rcjicated posifm Wassiriiiann re 
action oiair a period of months with final rcxersal iimler trealiw nt, the sli^litl} 
abnormal spinal fluid and the ixjsni\e Dirdns findings (inflamnnlorx proci's 
of the brain stem) all dcscnc mention , 

10 It may incidentally be observed that primary optic atrophy, from 
whatever cause, may sometimes resjxwd unfavorablv to arsphenamm 
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TonsRlar Chancre (^) Tonsillectomy Cervical Adembs Possible Erro- 
neous Interpretabons Due to Incomplete Exammabon 
Case 298,078, Girl aged nineteen i ears 


11/29/19 Exammed 

Nose and Throat Speciahst’s Ex- 
aminatiozi 

Chief Complamt Tonsillitis, swol- 
len glands 

10/15/19 Tonsilhbs, sei'ere. 

11/1/19 Tonsillectomy (?) Glands 
did not subside No pain or 
tenderness 

11/29/19 Otolaryngologist’s Erami- 
nahon|(i’crbatim) "Small ulcer 
■with pus, upper part of hard 
palate Tonsils 3 (large) nght 
Large left stub with mu& induri- 
tion Soft plugs right, marked 
granular phartngitis, mucopuru- 
lent niatcnal in nasopharynx 
Nose and ears nothing of note 
Gland, site of walnut, nght cem- 
cal region 

"Summary question of ly mpho- 
sarcoma or Hodgkin's Wasser- 
mann test to rule out syphilis 
Does not resemble tuberculous 
glands Histon of repeated] at- 
tacks of tonsillitis each ■winter 
General health good " 

Transferred to Syphilologist when 
Serum Wassermann Reacbon ■was 
Found to be Strongly Posibve 


Dermatosyphnographer’s Examma- 
bon 

Chief Complamt Positive Wasser- 
mann reaction and sore throat 
with glandular intohament 
11/30/19 Differential count nega- 
tn-c 

12/2/19 Syphilologic Exammabon 
(«rWim) "Cenical adembs 
descnbed Hair thinned Small 
patches of depigmentition on 
neck Across upper exbemibes, 
shoulders and upper thorax, a 
faint maculopapular eruption, 
only \isible bt cross illuminabon 
-A.pparenth intolubng roseola 
“Gemtaha Right labium majus, 
set eral small eroded papules and 
a large irregular ill-defined in- 
durated plaque size of dime 
Labia minora eroded 
“JT«fpnr membranes Erosion of 
hard palate, dark field positive 
for Spirochela pallida hlucous 
patch left anterior pillar 
“General adenopatln 
“Vaginal tniroilus tntacl 
"Genital lesions present one and 
one-half weeks " 


Discussion 

1 The two exammabons are paralleled and quoted verbatim to show the 
difference m pomt of view 

2 Persistent painless cervical adembs associated with a throat or 
hp lesion should arouse a suspicion of stphilis and lead to an intestigation 
by dark field, gland aspiration, Wassermann tests, and complete physical 
examination 

3 Specialists whose work is sharph limited to a particular region or 
group of structures arc cspccialh prone to overlook siphilis by missing its 
collateral manifestations Ei’cn specialist should make a rapid general 
examination b\ a good light if he washes to recognize the sy^ihilis which passes 
through his hands 

4 This pabent sustamed a parbal tonsillectomy for a probable tonsillar 
chancre, and her medical adnrcr propored an excision of the glands, consti- 
tuting the satellite bubo of her tonsillar chancre, on a presumptiae diagnosis 
of tuberculosis, because he overlooked the possibihty of syj^ibs The oto- 
jaryaigologist did not place the possibilita of saphilis first instead of last, 
because he did not «ee the skin and genitalia He suspected la mphosarcoma 
or Hodgkin’s disease 

5 The mtact vaginal mtroitus does not prove a tonsillar chancre as 
against a gemtal chancre "Mere contact wathoiit consummation of inter- 

result in infection (Case 163 665) The circumstances of the case 
abdity adenitis make a tonsillar primara lesion the stronger prob- 

6 Many tonsiUar liancres are operated on each year through failure 
(1) to suspect ccrvaial adenitis of being a satellite bubo (2> to order a dark 
field on an erosion (i) to consider saphilis before diagnosing \ incent’s angina. 
(4) to make a \\a«^rmann test on cacn patient wath a bad throat and (5) 
to inspect the skin In a good light in c\-cn patient wath a bad throat ' ^ 
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Control of Exfoliative Dermatitis Folloninc Arsphenamin Administration 
Association -ctlh JntcrcurrenI Infrctum and Local Irritation {Inm ctions) 
Case S^S.SOa, Woiinii nged forU \cirs , widow, iKiirdiiiR lioii'c kwper 

10/22/20 Entered Clinic with a Maculopapular Secondary S>philld 
lIi<!torj of cxpo-iiirt diir-ition of infiction not known Strum \\i«cr 
nnnn reaction + -| — h 

Cough Since Childhood of inLrti*-ing M.ttrit\ during the hst two \tirs 
Pam in Chest, Hoarseness, Roentgenogram Shows Tuberculosis of the 
Left Upper Lobe Spiitiini ne(,iti\c \ few roirtt rAlts riiniHri- 
tiirc norm'll r^o loss of wiiglit 

First Arsphenamin Injection 1 dg Vomiltd Sttondirv stplnlid dis 
apiit-iring 

Second Arsphenamin Injection Idg four d ij s I ittr Non action 
Four dnjs later, pharyngitis, tonsillitis, palpable ceraical glands, linking 
cough, audible rlionchi nos» running, temperatiire 101“ 1 
Papular Dermatitis on arms ami legs, fuc swollen Patient had not re 
ceiled aii\ mercur\ 

Put to Bed in Hospital ftieeii 500 c r I ischcr s solution (h\ pertonic saline 
ind sodium carbonate) In reetiini lempcritiirt fell to norm il in , 
Iwtiec hours 

Dermatitis Disappeared in Five Days 

Third Arsphenamin Injection 1 dg Gnen 500 c t Pischer s solution b\ 
proctoebsis in the following twente four hours \o comiiheations 
Fourth and Fifth Arsphenamin Injections one and two weeks later, 2 iml 
1 elg , Fischer s solution is licfore \o complications 
Sixth and Seventh Arsphenamin Injections Jdg,-/ dg Through on o-er 
sight I iseher's solution uas not gnen after the snth and snenth iiijee- 
tioiis 

Dermatitis reappeared three dies after the seeinlh mjeition without ac 
companMfig febrile or infectious samptoms, JoUvung an oltenifd to 
begin inunctions on the order of an ine\|xri(nrtd pln«ician 
Typical Earl} Exfoliatne Reaction Followed, controlled in ten dijs b} 
Colloid hath, twenta minutes four tunes a da\ 

Potus vnpertahs In mouth 
1 ischer s solution In rectum 

lassars paste (without sihealie aeiel) ipphed to the skin iNtween 
baths 

Tonsils showed eaideiiee of ehronie infeelion at this timi 

DiseissioN 

1 Intercurrent pulmonary tuberculosis if not febrile and if the pitient 
is in good condition makes more ehtfieiilt, but elms not lontraiiidicate inten- 
si\e treatment for early svphilis Do not use loilids 

2 It has been contended that cxfoliatnc dermatitis is especial]} fre- 
quent following the combined idministrition of mereiira mil ir-phcnamin 
on the theora tint mere lira ba injiirini, the kidnea rinses m irsi nir reten- 
tion lint this IS not necessirila true is shown In the jirisenl ease 

a ITtis patient apparentl} was hypersusccptiblc to ar-iilunimm at the 
outset , 

•1 The first outbreak of dermatitis w is i[>pirintla preiipitated In the 
intercurrent ri-piritora infection 

5 The second outbreak folloaaeel la) failure to jiiish the alk ilinir ilion 
and (h) the attempt to iis' iniine lions on i ha iier-eiisiliae skin 

0 It was essential that tins patient be carried through a full course of 
arsphenamin to reeliiee the risk of neiiro reciirreiiee m an e irla saphilis made 
qiiatela treited olhiraai-e the drug might hiat lieen ilniidomd 

7 Patients obaiousi} hyperscnsitiae to arsphenamin must lx gnen 
merciira aaith tin gri ale st c iiition if it all during the iiitraaeiioiis coiir-e , anil 
nc er III tie font of ii ui chons Nfeniira s.ahcaliti anel other irisobibh mer- 
curial* iiitriniii--iilarla e an also precipitate exfoliitiae dermatitis 

S By the technic outlined above, phi* the complete eatirpition ol all 
acce'-ible foci of infection, esfieeialla in toii-ils ind teeth, jeatients ran 
carried throii-h a« many as laaiKe ar-plnniriiin mjerlmns after the lirst 
warning of eefofiiliae reaction Such a technic < an onla lio applied 'atis- 
factonly in a (iromrle leiuipixd ho jntal iiinicr refxrt ehrection, anel i* not 
propose.!! for apph'‘it!on to the conelitions of orehiiary jiraiHfe 
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In Januaty, 1918 a physiaan thirty-one >ears of age, pre- 
sented himself for examination in our senice at the Chmc com- 
plaimng of numbness and weakness m the distribution of the 
nght ulnar ner\'e He had fractured the nght elbow* at the age 
of fi\e, displaang the internal condxde downward and inward 
This deformity earned the ulnar ner\*e to an e-^osed position 
at the apex of the displaced fragment Tmial injunes to the 
ner\*e had been x eiy frequent and it has been unusuall)’- tender 
Twnce in the two months before the exammation it had been 
injured shghtl}’’ at the elbow smee which numbness weakness 
of the small muscles m the hand, and atrophy had been noted 
The patient was unable to spread and dose the fingers normallj’’ 
Paresthesia was induced by flexion of the forearm, produang 
notable tension on the nerve At the elbow the ulnar nerve 
show ed a fusiform enlargement for about 5 cm 

It occurred to us that dimmation of the ^mptoms imght be 
accomphshed by transfernng the nen-e anterior to the intenor 
condjde, and the operation was performed The function of the 
nen'e unproxed greatly, so that the patient is able to do his work 
wnthout hmdrance The atrophy has largdy disappeared The 
nerx c is defimtdj* mox able in the new position and has lost its 
former tenderness A recent letter states that the arm is fully 
restored to its former usefulness 

We hax e obserx ed 22 cases of a similar nature, m 15 of xvhich 
operation was performed The relatixe frequenej- with which 
we observed this ^mdrome awakened our interest and prompted 
me to present our expenence with it 

In Tables I and II an attempt is made to present the impor- 
tant facts witli regard to the 22 patients under discussion, 
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Cvsrs OF Tardy pAR,\usts dr the Ulnar Nervt iv which Operatiov was Perforiied 
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15 w ere treated surgically and 7 expectantly — 1, — 2 , — ^3, — 4 
and +1, +2, +3, and +4 indicate the degrees of vanation 
from normal, nnth 0 for normal A questionnaire was sent to 
each patient on the date mdicated at the head of the last column, 
the patients’ answers are given m practically their own words 

Deformity of the elhow-jomt constitutes the essential etio- 
logic factor In most instances the deformity results from frac- 
ture-dislocation of the dhow m childhood Hj'pertrophic arthri- 
tis, foragn bodies m the dbow-jomt, the devdopment of bursa 
in the ulnar groove, and exostosis of the ulnar bone have brought 
about similar changes in the ulnar ner\'e with disturbance of its 
functions 

The average age at which a fincture-dislocation takes place 
IS seven and a half ^’’ears, while the average age at the appearance 
of the symptoms is about forty years In one of our cases the 
lesion was bilateral, both dbow-jomts bemg fractured Usually 
the function of the arm is normal for a long penod, except for 
disturbances such as anse from mjury to the jomt Flexion and 
extension of the dbow-joint are often hmited in degree, and the 
fracture impairs the dervelopment of the arm, as well as its 
strength and usefulness In many patients paresthesia m the 
ulnar distribution has been noticed for many 3’^ear3, it is espe- 
aallj' mduced through too xngorous exerase of the dbow-joint 
In one case the ulnar complaint had existed for eight j'^ears and m 
another for fifteen years Remission of the sj^mptoms is noted, 
espeaally if a light occupation is followed Except for pares- 
thesia and tenderness of the ulnar neri’^e, the first sjmiptom to 
appear is atrophy of the small musdes of the hand particularly 
m the first interosseous space The atrophj' is gradually pro- 
gressi\e and \nth it is a corresponding weakness, the degree and 
rate of both are ^ anable Accompanjmg the atrophy and weak- 
ness are paresthesia and degrees of anesthesia to pain, tempera- 
ture, and tactile sensibilities in the ulnar distnbution of the 
hand Almost mthout exception the ulnar nen e show s a spindle- 
shaped enlargement at the point of the elbow for about 5 cm , the 
diameter of which maj be two or three tunes that of the normal 
neix e Also one or more nodules or circumscnbed enlargements 



5o8 


WALTER D SHELDEN 


maj be found wntlim tlie same district 1 cnderncbs of Uie none 
at this point is not infrequent, and its consistency may increase 
and its mobility'' decrease The deformity of the elbow may dis- 
place the ner\'e so tliat it ndes on tlie tip of the elbow , or tlic 
ulnar groove maj' be so shallow that the enlarged ner\'c maj' be 
more prominent than the bony landmarks 

The electric examinations usuallj' show a partial reaction or 
degeneration Disturbance of the joint and sensibility to vi- 
bration were not present in our senes of cases 

On exposure at operation tlie ner\e shows a spindle-shajicd 
enlargement from one to tliree times its normal diameter and 
tlie nodules consist of tliickening in the penneunum and con- 
nectne tissue of tlie nen'o These swellings occupy a part, or 
at times Uie whole, diameter of tlie nerxe and arc firm Occa- 
sionally injection of the blood-\ csscls is found, cspcci.illj if 
hj’pertrophic arthntis produces deformity of the joint and if 
hj’pertrophic arthnfas is more or less actnc in this and other 
joints Occasionally tlie penneunum thickens to form a slight 
constnction 

The diagnosis offers no senous difficulty if in the presence of 
an ulnar neix e lesion due consideration is gi\ cn to the dcforniitj 
of the elbow -joint The palpation of the nerve itself as it 
courses about the elbow is decidedly important, as in no lesion 
other than leprosy have w c met with such charactcnslic changes 
as hax e been described 


TREATMENT 

Rest and clcctncitj have been cmplojcd with some succf>s 
in the treatment of tardj' paraljsis of the ulnar ncn'c, especially 
after the abandonment of a labonous occupation, which subjects 
the ncnc to unusual and frequent tension and to slight and 
frequent traumatism Resection of Uic damaged jiorlion of the 
ulnar nene, cuneiform resection deepening of the ulnar groove 
and transference of the none antenor to the infenor condvlc 
have all been practised with variable degrees of success \Vc 
have transferred the nerve in this manner in 15 cases, often 
with quite remarkable and gratifying results The object of 



TABDY PARALYSIS OF ULNAR NER\TE 509 

the operation is to reheve the nerve of the unusual tension 
induced by the deformed elbow and to protect it agamst frequent 
traumatism WTien these factors which bnng about the damage 
to the nerve cease, a degree of restoration is to be espected, 
such as the permanent changes m the ner\-e wiU permit It is 
not expedient to resect a pseudoneuroma because of the addi- 
tional damage which ma}' be produced In numerous mstances 
the sheath of the nen'e has been spht over the pseudoneuromas 
and where constrictions appear, m the hope that this rehef of 
tension may pronde better nutntional conditions for the 
nerve-fibers 

In 1878 Panas reported a siimlar case Smce then others 
have descnbed the condition m detail Sherren m 1908 collected 
23 cases from the hterature, adding 2 cases from his own prac- 
tice He resected the ulnar neri'e m 1 case and excised the 
dbow-jomt m the other, with a marked improvement m function 
m both cases Hunt m 1916 reported 3 cases, naming the con- 
dition “tardy or late paralysis of the ulnar nen^e,” the term 
which I have adopted 
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ARTERIOSCLEROSIS OF THE NERVOUS SYSTEM AN 
ANALYSIS OF 59 CASES WITH CORD CHANGES 

EfeN'R\ W WOLTMAX 


Atheromatous degeneration is not peculiar to old age, 
it may occur as earty as the age of twentj' The change maj 
be diffuse or chieflj'' limited to an organ such as the aorta 
the penpheral circulation, the heart, or the bram The cause 
IS said to be to\ic Josues first attempted to produce arteno- 
sclerosis e'spenmentall}’^ by admmistenng epinephrm and hydras- 
tm to rabbits the use of epinephrm alone I was unable to 
produce atheromatous changes m vessel walls of rabbits which I 
was satisfied might not ha^e been there before Verj' impor- 
tant may be the work of Saltakow, who beheves that he can 
produce arteriosclerosis bj' injecting staphylococci TjTohoid 
orgamsms have also been used If the disease can be produced 
by these orgamsms it may eventually be added to the already 
replete hst of disorders resultmg from focal mfecbons 

I shall not undertake a discussion of the pathologic changes 
which have been worked out in great detail, although the cor- 
relation with the cluneal expression of the condition is not fuUy 
understood The vessel walls are often greatly thickened, par- 
ticularly the intima as shown in Fig 132, which may ulcerate 
and hberate emboh, the lumen of the vessel may be entire!} 
obhterated Figure 133 show s one of the antenor cerebral arteries 
completely closed This led to marked softemng of the part 
of the brain supphed b} this xessel Atrophy and regressive 
metamorphosis of semht} with disappearance of tlie functiomng 
wall elements, and replacement by connectixe tissue may occur 
In this ex ent the x essel becomes x eix* thin and dilated (Fig 134) 
and ma} readily rupture Milian* aneuiy'sms are not so sig- 
mficant as they xxere once considered 
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PiR 112 — (C I'c l.S2,690 ) Weigert’s tinstic ti^siiL stain Oiil of the 
ccrcbrti showing nnrktcl intim'i) thickcnin;; and sonit sphttinc of 

the inntr clastic inoinbranc X 31 



Pig 131 — lCa«c 22f> 169 ) Wcigirt s tiastic tissue ■•lain Conipl'ti closure 
rif left front il caribral artcrc X K* 
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Secondarj' changes take place m the nen'ous tissue which is 
poorly nourished, sclerotic areas may be seen throughout the 
brain and cord surrounding the degenerated vessels Here and 
there an area of softenmg, or malaaa may be discerned In 
addition, a parench3Tnatous disintegration maj' be found 
affecting both cells and fibers Increased deposit of pigment is 
common and has been looked on as a cause of death through 



Fig 134 — (Ca<« 6S S34 ) Hcnnto\\lm and eosin Cro»« section of basilar 
artcn shoinng marked thinning of the a-cssel vrall X 25 

interference mth cellular metabohsm A more nearlj- correct 
interpretation would be to consider it a coinadent expression of 
senescence rather than the cause of it In the cord a degenera- 
tion of tracts in the lateral and postenor funiculi or a subacute 
combined sclerosis may result Occasionally the penpheral 
nencs take part in the degeneration, hoiieier, not nearly so 
often as in pernicious anemia, a fact well demonstrated by 
Hamilton and Xi\on 
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MAYO CLINIC SERIES 

Fifty-nine patients (40 per cent ) of the 14S in this senes 
had objcctne CMdcnct of cord in\ohcinent Iiiasniuch .is 
tlicse patients showed practicall 3 ' all of tlie sjmptoms of the 
cerebral tj^ie as well, and since evidence of cord ln^ ol\ enieiit 
strengtliens the diagnosis, thej' were selected for a more detailed 
study Ihe males predominated, with 64 per cent (Fig ]1S) 
Ihe age extremes were fiftj- .ind sex ent j'-cight x'cars, the .ixerage 
being si\tx'-three j cars 
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In; ISS — Comphmls in 59 ci*ts of ctrcbrosiim il irltrio'-clirosis 

Symptoms — 1 he chief compKiinl of 22 per cent of patients 
was wc.akness but on further inquiry it was noted in 1 1 per cent 
A close anah'sis of this complaint rcxealcd the f.ict tliat in ni.inx 
instances the diflicull) xxas not re.allj weakness, but a diflicultx 
referable to ataxia, spasticity, a eombinalion of the two, .ind 
to tremor 

Changes in the mental sphere arc common, p irticularh 
impairment of memorx , this xx.is the chief complaint in Is per 
cent and a minor disturbance in 5s per cent of c.i«e' \ 
finding of greatest importance in diagnosis is poorly sustained 
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attention obser\'ed m 62 per cent It is often of a much greater 
degree than the patient’s general appearance and beha^■lor 
suggest Co-operation, parbcularlj' m the sensorj* tests, is 
poor, the patients either fail to answer or else drop mto the 
habit of givmg the same response m a rh3'thimc manner 
Discnmmation is impaired and testing \‘ibrator3'’ sensibihty 
must often be abandoned These findmgs are important from 
the practical standpomt and the onlj* other disease in which 
they are obsen^ed m so stnkmg a manner is tumor of the frontal 
lobe The differentiation, particularl3’^ in the absence of choked 
did>s, IS sometimes impossible Artenosderotic dementia was 
present in 3 per cent ImtabihtA* developed m 25 per cent , 
and some of the patients were brought for exammation by 
relatii es for this reason, although none voluntanl3* gave this as 
the chief complamt Contraiy to the usual descnption, the 
patient often is deadedl3* less irritable than he was durmg 
health Some emotional instabiht3'’ is frequent but w as marked 
m onl3* 6 per cent 

Paresthesias are relatiieh* rare in contradistinction to their 
inadence in permaous anemia, the3’’ occurred as a chief com- 
plaint in 13 5 per cent and as a subsidiaiv’^ complaint in 27 per 
cent Numbness of the hands and feet, burmng sensations of 
the feet, hips, and back, coldness of the feet and knees, the 
sensation of a needle broken off m the toes, and burmng of the 
tongue (glossod3 ma) w ere the prmapal complaints 

Vertigo was a common and fairty charactenstic complaint 
Headache was present in some form in 44 per cent and severe 
m 4 5 per cent It was usuall3' of a dull hea\y t3'pe, bregmatic 
or frontal, but sometimes it was stabbing and qmte sharply 
localized 

Strokes, hemiplegic, hemianopic, aphasic, and so forth, are 
seiere and incapacitatmg s3Tnptoms, too much stress, however, 
IS ordinanl3' laid on these as necessar3’- requisites to a diagnosis 
of cerebral artenosclerosis I shall, therefore, hnut m3* dis- 
cussion of these 

Tinmtus is fairh* common and furmshes \aluable corrobora- 
ti\e eindence of wnde-spread imohement 




I igurc 1 ?6 gi\ cs .1 rtsumt of the objective fiiulings It 
indicate^ ^tr\ forcibly that the diagnosis does not rci)rc‘;tnt an 
impression ba«ed merel) on the general appearance of the 
patient Some help is gained from an examination of the 
pujiils ('hanges arc frequenth noted principalh irngul.mti , 
and poor reactions to light and accommodation Since inspec- 
tion of the pujiil Is now recognired as an import iiit jiroredure in 
the detection of s\philis the interjiretation of pupillari anoni iliC' 
in aged persons must be made with ciution In no e ise mii‘>l 
examination of the fundus be neglected Kmijiii has f ille<i 
attention to the f ict tint fundi showing arteriO'cli rosis m e\in 
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instance indicate an assoaated cerebral artenosderosis but the 
re\erse is not alwa 3 's true Abnormal reflexes are not uncom- 
mon but thej* are not parhcularlj- distmctive Vibration and 
joint sensibihtj' are not so much unpaired proportionate^ as is 
combmed sclerosis of permaous anenua, in 150 cases of which 
pre\Touslj’- reported joint sensibihty was impaired in 60 per cent 
and Mbration sensibihty in S2 4 per cent 

An interestmg sjTnptom and one of practical apphcation is 
unnaij’- disturbance from which man 5 * of these pabents suffer 
This consbtuted the chief complamt in 17 per cent of aU pabents 
and m 21 per cent of the men On further quesbomng, 28 per 
cent of men reported difficultj* m starbng urme, 30 5 per cent 
had some trouble m controlling it, and 1 6 per cent had com- 
plete incontinence The prostate was exammed bj’’ rectum m 
all, and found to be enlarged m but 8 per cent Cj’stoscopic 
examinabons were performed when necessarj*, trabeculated 
bladder was found m 8 per cent In 4 5 per cent the onlj* 
explanation of the trouble seemed to be cord bladder, which 
neurologic exairunabon verified, 5 per cent of the men had 
trabeculated bladders and bemgn hj-pertrophied prostates, 
m onl)' one of these cases, hone^e^, the prostabc obstrucbon 
seemed sufficient to account for the trabeculabon and prosta- 
tectomj* nas performed, the impro\ement justified the pro- 
cedure An abstract of one case tj-pifies aU the cases 

Case A260 532 ilr A K aged se^enty-elght j’ears 
examined Februarx* 25 1919, complained of frequency’ at mght, 
xxhich had begun four 3 ’ears before compellmg him to void two 
or three bmes a night For the first two or three months he 
had expenenced difficulty in starbng the stream For six 
months his feet had been cold and there had been a smarbng 
sensation ox er the soles on rebnng 

The patients blood-pressure was 130 sxstohc and 86 dias- 
tolic The phenolsulphonephthalein output vias 80 per cent 
in txxo hours, the unne was normal The prostate was normal 
Cx'stoscopic examination rexealed a trabeculated bladder wath- 
out obstrucbon Neurologic examination rex ealed senile pupils 
bilateral impairment of heanng diminished power in the legs 
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a little more on the left than on tlie right some ataxia in A\alk- 
ing, sliglit impiiirment of scnsibihtx to touch and pain o\ cr the 
feet and buttocks, loss of sensibility to xibration below the 
thorax, left patellar reflex slightlj' exaggerated, nght slightly 
diminished, Achilles’ reflexes almost absent, abdominal reflexes 
absent He had diflicultj in controlling the unne, and some 
incontinence of bowel moxement on taking a cathartic A 
diagnosis of cerebrospinal arteriosclerosis was made Hie cord 
inxohement was obMously marked and could casih explain the 
dysuria Prostatectomy w ould hax e been futile and disastrous 
The relation between high blood-pressure and cerebrospinal 
artenosclerosis appears not to be generally understood Objec- 


rxuaxiomjafiw yi j tnt majx r nn yt i < «ou«igaioaBa> 



Fib H7 — IrKirknn of eMnccrtbnl lesions of the ncreoiis sAstem in S9 
cises of ceabrospiml nrtcriO'-cU rosis 


tion to the diagnosis is often raised on the grounds of nonnal 
blood-pressure The fact remains that 64 4 per cent of the 
patients haxc an axerage pressure of 130 sjstohc and 78 
diastolic The extreme sj-<toIic pressures were 100 and 250. 
the extreme diastolic 52 and 110 Doubtless, lack of xc=:sel 
elastial} is a large factor m explaining the compiratneh low 
pressure Low blood-jiressure is also recorded in other forms of 
arterioscleroMS such as peripheral and cardiac 

IheBaram test was performed m man j of the'C ciscs but 
tlic results were not included in the charts "I he test gncs us 
information that can be utilized in formulating a final inter- 
pretation of our findings 
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The tj-pes of cord lesions are shown in Fig 137 Subacute 
combined sclerosis was found in 34 6 per cent 

Differential Diagnosis — ^Smce the neurologic findmgs alone 
often suffice for a diagnosis of pemiaous anemia, and smce the 
resemblance of these findmgs to those m artenosderosis may be 
verj* dose a word may be added regardmg the differential 
diagnosis of these two conditions as it apphes to the neurologic 
picture The neurologic findmgs m permaous anemia have been 
discussed m detail prenously® * one of the outstandmg sjTnp- 
toms IS the persistent paresthesias m the extremities m about 
80 per cent This is obseived only rardy m artenosderosis, 
particularly m the hands Another distmgmshmg feature is 
the outstandmg impairment of Aabratorj* sensibihtx' over the 
lower portion of the bodj* m permaous anemia while tactile 
pain and temperature sensibihties are often rdatively unaffected 
Other endences of general artenosderosis such as retmal arteno- 
sderosis aid m distinguishing the two Differences m the mental 
reactions are stnkmg and of considerable \alue from the stand- 
pomt of differential diagnosis It must not be forgotten that 
the two conditions often exist in the same patient when it may 
or may not be possible to differentiate them Often under 
these arcumstances the neurologic endence is of secondarj* 
importance and can only be utilized m a corroborative way 

CONCLUSION 

I do not msh to leave the impression that artenosderosis of 
the brain and spinal cord is an entiU that is entirdy divorced 
from changes m other parts of the body It is simply one 
expression of a general process and one means of recognizmg the 
general process EMdence of a similar change m the Mscera 
and m the extremities is often obtainable and may be of equal 
sigmficance so far as the patient’s well-being is concerned 

A word with regard to the prognosis and management of 
these patients They are often introspective to the highest 
degree and on the slightest occasmn de^elop a distressinglv 
morbid attitude This is unfortunate parfacularlj- since some- 
times It must be attributed to an erroneous impression among 
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medical men regarding the disorder ^\hllc the condition of 
some patients is most distressing and progresses mcMtablj , this 
IS exceptional These patients need almost more than an\ 
others, the assurance that thej arc not a burden 1 he will and 
the desire to hxe must be reawakened Correction in habits of 
Imng the institution of a noon-daj nap, and the establishment 
of an interesting dailj routine arc often followed bj surprising 
improxement These patients come to us at a most critical 
penod of their h\cs and as plnsicians "wc owe them c\eix 
possible consideration and aid that the science and art of medi- 
cine can supply 
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Case I Malignant Disease of the Liver and Gall-bladder with 
Symptoms of Pelvic Disease and Neurasthema 
Case II Chrome Dental Infection 

Case m Exophthalmic Goiter m a Young Woman with a 
Famihal Histoiy of Diabetes Melhtus 

Todvy I shall demonstrate 3 cases in order to emphasize 
the importance of careful histor 3 ' takmg and thorough ph 3 'Sical 
examination in ordinarj' diagnosis and treatment 

CASE I (342,964) 

jMrs W J A a noman aged fortj'-one years, came to the 
Maj’o Chmc December 6 1920 She was bom m Canada and 
had taught music before her mamage Smee then she has led a 
bus) bfe, attendmg to her home and children Her family 
history is negatii e for cancer or tuberculosis She nas marned 
tn enty j ears ago and has had three normal pregnanaes and one 
miscarnage, not induced, at two months Her children are 
now mneteen, sei enteen, and sixteen j'ears of age Her men- 
strual histor)’ IS negatiie Menstruation began iihen she was 
fifteen years of age and has been regular, painless, and not 
excessn e Her last penod ended one w eek before she came to 
the chmc For sexeral jears she has been bothered bx' a per- 
sistent leukorrhea Her appetite and digestion haxe been nor- 
mal Her bowels moxe regular!) Until recently she has not 
been netxous and has slept well She has alwa)s taken a con- 
siderable amount of tea and coffee Her prexious health has 
alw a) s been remarkabh good She remembers no illness except 
her pregnancies and an occasional mild attack of tonsillitis 
Her famil) physician had adxised her to ha\ e a lacerated cemx 
and penneum repaired twehe xcars before At the time she 
paid no attention to this adnee as she felt perfecti) well 
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medical men regarding tlie disorder Wlule tlie condition of 
some patients is most distressing and progresses ineintably, tins 
is exceptional These patients need, ahiiost more tlian anj^ 
others, the assurance tliat tlie3' are not a burden The ivill and 
tlie desire to hve must be reawakened Correction in habits of 
h\'ing, the institution of a noon-da5’^ nap and tlie estabhsluiient 
of an interesting daih' routine are often followed bj’^ surprising 
improiement These patients come to us at a most cntical 
period of tlieir Ines and as phj'siaans 'we one tlieiii eierj 
possible consideration and aid that tlie science and art of nicdi- 
ane can supph’^ 
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On the whole, roubne physical examination revealed that 
the patient had lost 19 pounds m weight in two months, had a 
shght secondarj’^ anemia, a g 5 Tiecologic condition which might 
well be accountable for the anemia and a smooth non-tender 
h\ er such as can often be felt in persons with relaxed abdominal 
muscles who ha^ e recentl}’^ lost weight 

ObAnousl}' the treatment indicated w as surgical Dr W J 
^lajo saw the patient m consultation and ad\ased a repair 
operation on the perineum and a suprapubic inasion in order 
to examine the h\ er His reason for insisting on exploration of 
the Iner in this case was largely owing to the historj' of recent 
and rapid loss of weight m a woman more than fortj* years of 
age with a palpable epigastric tumor 

At operation an enlarged hver and spleen and a gall-bladder 
contaimng a number of stones, one of which was obstrucbng 
the cj’sbc duct, were found There was also a tumor, his- 
tologicallj’- lymphosarcoma which appeared to onginate in the 
outer edge of the gall-bladder and to grow behmd the gall- 
bladder into the hver The tumor was not encapsulated and 
was remo\ed with the gall-bladder (Fig 138) 

The pabent made an uneientful immediate reco\e]y’, and 
was treated at once with radium and Roentgen rays Six and 
a half months later her physiaan \mtes that she has gamed 
15 pounds in weight and feels perfectly well 

Cancer of the gall-bladder is not excessn elj’’ rare being found 
in about 2 per cent of all operabons on this organ Sarcoma 
of the gall-bladder on the other hand, is most unusual ^lagoun 
and Renshaw m a recent anal> sis of cases obserx'ed m the IMajm 
Clinic from January , 1907 to Januarx% 1921 found only this one 
case This case is not presented, however in order to discuss 
the s^-mptomatologj* and pathologj- of mahgnant disease of the 
gall-bladder It ser\ es better to illustrate how easily a chracian 
may be misled in his diagnosis by sjnnptoms of funcbonal 
disturbance in the presence of orgarac disease 

It is a dangerous practice for any physiaan to make a diag- 
nosis of neurosis in a pabent more than fort}-- years of age At 
this bme of life degeneratne changes begin to occur in most 
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About two months before her examination, liowever, slie began 
to lose weight and to be very nervous, so that finally she was 
even affected “by the electricity of music” and was unable to 
bear the sound of a viclrola At about that time she noticed a 
dragging and burning sensation in the lower part of the pelvis 
and complained of increased frequency of urination Finally, 
she consulted her physician for these symptoms and he referred 
her to the Mayo Clinic 

The patient’s history, m brief, therefore, is that of a middle- 
aged woman who has had a badly lacerated cervix and perineum 
for many years following three pregnancies and who has worked 
hard all her life For two months she complained of the char- 
acteristic nervous and physical symptoms which arc often met 
with in hard working women before the menopause and are 
associated with gynecologic conditions There is no histoiy of 
digestive upset The loss of weight, 19 pounds in the last two 
months, has been more sudden and rapid than is usually 
encountered in such cases 

Physical examination showed a well-developed and fairly 
well-nourished woman who looked a tnfle pale and anemic 
The teeth showed a moderate pyorrhea, the tonsils were small, 
but drained fluid pus Pus also drained from the right middle 
turbinate bone The heart and lungs were normal The 
systolic blood-pressure was 125 and the diastolic 85 The 
abdomen was negative except that a smooth edge of the liver, 
not tender, was felt about 5 cm below and parallel with the 
costal margin There was a bad tear in the perineum, a severe 
cystocele, a prolapsed and lacerated cervix, and a uterine fundus 
which was retrovcrlcd, but which was freely movable 

Roentgenograms of the sinuses, made on account of the 
purulent discharge from the right middle turbinate, w'cre nega- 
tive Films of the teeth were negative Roentgenograms of 
the chest and stomach were not made 

The urine was normal The Wassermann reaction on the 
blood w'as negative 'I he hemoglobin of the blood wms 65 per 
cent 'Jhe erythrocyte count was 3,800,000, the leukocyte 
count was 8000 
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On the whole, routine physical exanunation revealed that 
the patient had lost 19 pounds in weight in two months, had a 
shght secondar}’^ anenua, a gjmecologic condition which might 
well be accountable for the anemia and a smooth non-tender 
h^ er such as can often be felt m persons with relaxed abdommal 
muscles who have recentl}’’ lost weight 

Ob\iousl 5 ' the treatment indicated was surgical Dr W J 
Majo saw the patient m consultation and ad\'ised a repair 
operation on the permeum and a suprapubic masion m order 
to examine the hx er His reason for insisting on exploration of 
the In er m this case was largelj' owmg to the histor}' of recent 
and rapid loss of weight in a woman more than forty j’^ears of 
age, with a palpable epigastnc tumor 

At operation an enlarged hver and spleen and a gall-bladder 
contaimng a number of stones, one of which was obstructmg 
the cj’stic duct, were found There was also a tumor, his- 
tologically IjTnphosarcoma, which appeared to originate m the 
outer edge of the gall-bladder and to grow behmd the gall- 
bladder into the hxer The tumor was not encapsulated and 
was remox ed with the gall-bladder (Fig 138) 

The patient made an unexentful immediate recox eiy^, and 
was treated at once with radium and Roentgen rax^s Six and 
a hall months later her phj'siaan xmtes that she has gamed 
15 pounds m w eight and feels perfectly well 

Cancer of the gall-bladder is not excessix-elj’’ rare being found 
in about 2 per cent of all operations on this organ Sarcoma 
of the gall-bladder on the other hand, is most imusual hlagoun 
and Renshaw, in a recent analx sis of cases obserx ed in the Maxm 
Clinic from January', 1907 to Januarx’-, 1921, found only this one 
case This case is not presented, howex er in order to discuss 
the sxTnptomatologj’’ and pathology of malignant disease of the 
gall-bladder It serx es better to illustrate how’- easily a chmaan 
may be misled in his diagnosis by sj'mptoms of functional 
disturbance in the presence of orgamc disease 

It IS a dangerous practice for anj' phx sician to make a diag- 
nosis of neurosis m a patient more than forty x ears of age At 
this time of life degeneratixe changes begin to occur in most 
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persons Cerebral or renal sclerosis may produce insidious 
S3miptoms which are of an organic cause and which usually are 
progressive Syphilis of the nervous system which has been 
quiescent may become active Above all, malignant disease 
must be sought for, especially in patients who have no localuing 

' LyiapKiisaA.oomja.'toas 


GalLbladdei; 


Fig 138 — (Case 342,964 ) Lymphosirroim of the gall bladder with adjacent 

hepatic tissue 


signs, but who have lost weight rapidly The rectum and large 
intestine must be examined carefully, since early malignant 
disease in this part of the bowel may be symptomlcss Cancer 
of the stomach without pyloric obstruction may in\olvc almost 
the entire organ ivithout producing more signs than loss of weight 
and strength Finally, as in this case, malignant disease of the 
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gall-bladder may become advanced before it produces its usual 
symptoms of pain jaundice and cachexia 

CASE n (352, 3S4^ 

ilr. D A an insurance agent aged fifty-three years came 
to the Mayo Clime ^larch 14 1921 He was bom in this 
countrj* and has been engaged m active business smee he was a 
young man He has been mamed twenty-six years His wife 
was nei er pregnant His g randm other died of pulmonary 
tuberculosis but the patient was not directly exposed to this 
infection There is no f amili al history of cancer He has 
enjoyed fairly good health until recently As a boy he had 
tiphoid fever followed by an ind efini te history of gall-bladder 
trouble without jaundice Twenty years before consultation 
he had rheumatic fever He has had gnp se\ eral times and two 
attacks of m alar ia He has also had gonorrhea Until shortly 
before exammation his appetite and digestion had been normal, 
his bowels regular and his sleep sound He has never used 
alcohol to exces He smokes moderately and does not dnnk 
tea or coffee to excess 

In September 1920 his teeth were removed on account of 
“pj orrhea and ulcerated gums Two months later he developed 
bronchitis which was not assoaated with sufnaent te\er or 
malaise to drive him to bed but was severe enough to make him 
feel ill for a week or ten days As the attack of bronchitis 
disappeared his appetite dimini shed and he began to lose weight 
and strength At the tune his teeth were extracted he waghed 
200 poimds In the next six months his weight dropped to 
173 pounds Dunng the penod of loss of weight he had no 
fe\er, cough nausea pain Aomitmg or diarrhea His bowels 
were costive and became “gassy ’ when he ate anything sohd 
He was able to chew his food satisfactorily with a set of false 
teeth He had not ob^^ously lost blood although his fnends 
told him that he had grown pale He had consulted three 
phj*5iaans who found no cause for his pallor and loss of weight 

The essential features of this histoiy therefore are increasing 
pallor and loss of w eight and strength after an acute respiratory 
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infection in a middle-aged man who has recently had all his 
teeth removed, and who m the past had had typhoid fever, 
rheumatic fever, malaria, and gonorrhea 

Physical evamination showed a well-developed man mIio 
looked pale and as though he had lost at least the amount of 
weight stated His gums were entirely healed and were not 
tender His tonsils were moderately enlarged, but did not drain 
pus The systolic blood-pressure was ISO, the diastolic 80 
Examination of the heart, lungs, abdomen, gemlals, rectum, 
nervous system, skin, eye-grounds, and extremities was negative 

Clinical laboratory tests showed normal unne and stool, a 
negative blood Wassermann reaefaon, blood contaimng 69 per 
cent of hemoglobin, a red count of 4,000,000, a white count of 
7000, and a smear ivith normal differential count of the leukocytes 
and -with normal appearing erythrocytes Gastric lavage did 
not afford evidence of food retention or bleeding A roentgeno- 
gram of the stomach was negative The gastnc acidity was 
within normal limits 

On the whole, physical and laboratory findings were more 
nearly negative than might have been predicted from the history 
Mahgnant disease was not found, although it was suspected 
from the history of progressive loss of weight There was 
insufficient evidence for beheving that cardiorenal disease could 
have caused so much prostration ivithout signs in the unne, 
heart, or eye-grounds A chronic cholecystitis with or without 
gall-stones might have caused both the loss of appetite and 
sensation of intestinal gas, especially as there was an antecedent 
history of typhoid fever There was not, however, the least 
tenderness or spasm over the gall-bladder region and the history 
was not suffiaently typical of gall-bladder disease to justify an 
exploratory operation The blood-count and blood-smear ruled 
out any primary disease of the blood 

Dr Bonta saw the patient m consultation and advised a 
Roentgen examination of the mouth, despite the history that all 
teeth had been removed srx months previously A copy of a 
portion of this film is shown in Fig 139 A root of one tooth 
had been left at the time of extraction Around this stump 
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\ras an abscess ca-\-it5* which may hai e been there for years or 
it may have developed followmg extraction In am* e^ ent the 
abscess and the root were the only positi\e ph^^sical findings 
The patient was ad\'ised to have the remains of the tooth 
extracted and the abscess cleaned up This was done under local 
anesthesia one week after he was first seen Smce then he has 
fdt much better but he continues to have a certain amount of 
bihousness and indigestion and does not consider himself per- 
fectly well It IS difficult to behe\ e on this account that chrome 
sepsis from a dental abscess was the sole cause of his trouble 
This case is instructive howei er At present there is a tend- 
enc}* throughout the country* for physiaans to ad\-ise their 
patients to get rid of teeth and tonsils for al m ost any complaint 


J 

Fig 139 — (Case 352,384 ) Root of tooth and abscess ca^ itj in edentulous jiw 

There is increasing e^■ldence to support tlie ^1ew that foa of 
infection in the mouth may be of great importance in the devel- 
opment of many systemic diseases There is, on the other hand 
no eiidence for behe^mg that the indiscriminate removal of 
normal teeth and tonsils is good practice Satisfactory dental 
films can be made easily True penapical infection can be 
recognized and treated Normal teeth can be separated from 
pathologic teeth and should not be sacnficed Examination of 
the tonsils is more difficult because although the tonsils may 
be seen and felt, the gradations trom the normal to tlie patho- 
logic are indefinite, and wide experience is necessary in order to 
state whether a certain tonsil can reasonably be expected to 
influence a diseased focus in some remote part of the body At 
least, in a gi\ en case it is logical for the intermst to insist on 
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roentgenograms of all teeth which are suspected of being dis- 
eased, and on demonstration by the throat speaalist of why he 
considers a pair of tonsils, before removal, a source of systemic 
infection 

Finally, this case emphasizes the fact that the removal of 
teeth may be a senous operation If diseased teeth are cleanly 
removed there are usually no sigmficant postoperative comph- 
cations If, however, the operation is not perfectly performed 
it results in no benefit and may even do harm It is, therefore, 
of pracbcal importance to check up all operations for removal of 
teeth by postoperative roentgenograms The same argument is 
true in the case of tonsillectomy Unless the tonsil is cleanly 
removed and no tonsillar remnant is left the operation is unsuc- 
cessful and often has to be done over These patients, therefore, 
must be examined after such procedures in order to make sure 
that the desired results have been accomplished 

CASE m (354,364) 

Miss McB , aged twenty years, came to the Mayo Climc 
Apnl 4, 1921 She was born in this country and has been attend- 
ing school Her father and mother, one brother, and two sisters 
are well One brother died of diabetes when ten years of age, 
and one sister died of diabetes when twenty-three years of age 
There is no familial history of cancer or tuberculosis Men- 
struation began when she was twelve, has been regular, painless, 
and not excessive Her appetite and digestion have been 
normal, her bowels have moved regularly, she has slept well, 
and led a normal hfe for a girl of her age She dnnks one cup of 
coffee a day She has had mumps and whooping-cough, but no 
other diseases of childhood She had been perfectly well, as far 
as she knew, until four weeks before consultation, then, while 
at school, she “felt a little side,” ivith a sensation of pain in her 
bones and joints, and ivith a feeling of general malaise She 
does not know whether she was feverish at this time She 
seemed to improve and was able to return to school, although 
she still became easily tired, perspired easily, was lieri'ous, and, 
according to her mother’s statement, did not look well Her 
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mother became womed and had a specimen of the patient’s 
unne examined It was reported to contain a trace of sugar 
On this account she came to the Mayo Chmc for a more detailed 
study The girl normally weighed 106 pounds She had lost 
5 pounds in about four weeks 

In summary, therefore, the history of thrs case rs that of a 
young girl who has had a brother and sister who had died of 
diabetes early in bfe She hersdf w'as well until a month 
before examination, r\hen she probably developed an acute 
infection of undetemuned etiologj’^ Since then she had tired 
easily, was ner\mus, and had lost 5 pounds in weight One 
urinalysis is sard to have contained a trace of sugar 

Physical examination shoved a well-developed and fairly 
V ell-nounshed girl with prominent ej^es, but vuthout notable 
exophthalmos Her teeth were in good condition Her tonsils 
vere moderately enlarged and drained pus She had a pal- 
pable thyroid gland over which could be felt a thrill on the nght 
and left sides On auscultation a brmt was heard over the 
entire gland The heart was negative The pulse-rate was 120 
The systolic blood-pressure was 130, the diastohc was 75 There 
vas a fine and coarse tremor of the hands and tongue The 
knee-jerks v ere exaggerated The skin perspired easily Exam- 
ination of blood shoved that the patient was not anemic 
Tvo speciraens of unne vere normal, except that the sedi- 
ment on one exammation contained a rare cast Neither 
speamen contained sugar A roentgenogram of the chest vas 
normal 

As a result of the history and of these findings the patient 
vas sent to the hospital to be studied further under arcum- 
stances vhich could be controlled She vas given a diet con- 
taimng 250 gm of carbohydrate, 60 gm of protein, and 60 gm 
of fat WTiile on this diet her urme contained a faint trace of 
sugar, although her blood-sugar in the mormng before breakfast 
vas 0 10 per cent Her basal metabohc rate vas 34 per cent 
abo\ e normal 

On the vhole, physical examination shoved a j-oung girl m 
good condition, vath septic tonsils, tach 5 xardia, tremor, and a 
\oi_ s — 34 
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palpable thyroid gland over wlucli could be felt a tlirill Her 
basal metabolic rate was above normal, supporting the impression 
that tlie patient had exophtlialmic goiter Her sugar tolerance 
was dimimshed, on tlie other hand, her fasting blood-sugar 
concentration was ivitliin normal hmits 

The patient developed acute tonsillitis while in tlie hospital 
and was sent home to convalesce She came under obsen^ation 
again two weeks later, feeling and looking well, but with a 
metabolic rate 45 per cent above normal Her unne was sugar 
free It was decided to remove the tonsils despite the increased 
metabolism in tlie belief that the septic tonsils might be harmful 
not only for the exophthalmic goiter but also for any latent 
diabetes The operation was successfully performed under 
local anesthesia 

Three weeks later the patient returned for a tliird examina- 
tion, hainng rested quietly at home in the intenm Her tremor 
and nervousness were more marked Her systolic blood- 
pressure was 142, her diastolic 60, and her basal metabolic rale 
had increased to 58 per cent above normal The unne con- 
tinued to remain free from sugar 

Dr Pemberton saw the patient in consultation, in view of the 
fact that the patient was in excellent condition and was not 
lmpro^^ng at home he adAused thyroidectomy Accordingly, 
May 26th, about ten weeks after the symptoms were first noted. 
Dr Pemberton injected 4 c c of boding water into the left lobe 
of the thyroid gland This was not followed by any reaction 
Five days later he removed about three-quarters of the gland 
under gas-oxygen anesthesia, finding each lobe enlarged to 
about twice its normal size The patient made an uneventful 
recovery from the operation Six iveeks later she reported by 
letter that she felt perfectly well, had gained 14 pounds in 
Aveight and that her urine had not contained any sugar since 
she had left the hospital 

This case is interesting from the point of Anew of diabetes 
In the first place the fact that the patient had a family histoo' 
of diabetes is important Diabetes undoubtedly tends to 
appear in certain families In my experience a more severe 
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tj-pe of diabetes develops m the second generation of diabetic 
families than in the first Joshn and Riesman, however, have 
recorded a mild type of the disease occurnng m younger brothers 
and sisters of the same family, the older members of which hai e 
had seiere diabetes In any eient the mother of this patient 
has been properly tramed Knowing that her children may 
de\’'elop diabetes she is constantly on her guard for the mam- 
festations of the disease m her family and had her daughter’s 
urme e\ammed as soon as she was ill This is the proper atti- 
tude to instd m the minds of mothers of diabetic children 
Repeated unnalyses of aE members of the famil}’- should be made 
at inter\'’als, so that if diabetes de\ elops it can be brought under 
control with the least possible loss of tune 

The comadence betw een thjnroid disease and diabetes in the 
same f anul} ’- is also mterestmg Such a comcidence has been 
noted before Some authors claim a “thyroid diabetes” which 
improi es or becomes cured when the diseased thjmoid gland is 
removed At present, it seems to me, the exact relationship 
between hyperth 3 ’Toidism and diabetes is not clear The two 
conditions occur together m a certain proportion of cases 
Exophthalmic goiter and diabetes do not apparently make a 
fortunate combmation In these cases, usuaEj’’, no matter 
how weU treated is the goiter, the diabetes runs an acute and 
rapidly fatal course In cases of toxic adenomas and diabetes, 
on the other hand the remoxal of the adenomas and lowermg 
of the metabohc rate often result in great improvement of the 
diabetes 

The low sugar tolerance which is frequently seen in exophthal- 
mic goiter does not mean that the patient is necessanly pre- 
diabetic, even if he has a diabetic-hke curx e of gtycemia foEowmg 
the ingestion of 100 gm of pure glucose In fact, the ilaj’-o 
Chmc records show' that while almost 2 per cent of the patients 
with exophthalmic goiter hax e traces of sugar m the unne from 
time to time or hax e a lowered glucose tolerance, as estimated by 
the alimentaiy test, the subsequent dex elopment of a true di- 
abetes so far as is knoxx n is much less frequent It is impossi- 
ble to knoxx now whether or not Miss McB is diabetic On 
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account of her family history, however, the immediate indica- 
tions for treatment are plain She should rest for a time suffi- 
cient to recover from all tlie effects of the goiter operation She 
should be taught the smiple rules of dietetics and should not be 
allowed cake, candy, ice-cream, rich desserts, or an excess of 
starchy foods She should not be allowed to gain weight 
rapidly Her present height is 5 feet, 5 inches and her weight 
115 pounds For her age and height she should weigh 128 
pounds and can tlius afford to gam a httle It ivill be safer for 
her, however, to gam weight slowly and to remain underweight 
rather than to become stout Her urine must be examined 
once a month She must be taught to collect a twenty-four-hour 
specimen rather than a single one, and must have it tested by 
the family phj'sician ratlier than by herself On tlie whole, 
she must be considered a diabetic suspect If sugar reappears 
in the unne she must undergo stnet diabetic treatment imme- 
diately because of her family history and because of the grave 
prognosis in exophthalmic goiter and diabetes If she has a 
recurrence of her goiter symptoms she must report to her 
physician as soon as possible 

CONCLUSIONS 

I have demonstrated these 3 cases to illustrate certain simple 
clinical facts which are well knoivn to all physicians, but which 
do not Jose force by repetition A systematic history and phys- 
ical examination is the only basis for proper diagnosis and treat- 
ment It IS dangerous to make a diagnosis of neurosis m any 
patient more than forty years of age Rapid loss of weight m 
the absence of definite physical signs or history is always signifi- 
cant Normal teeth and tonsils must not be sacrificed If 
diseased teeth and tonsils are removed they must be removed 
perfectly or else the operation is almost valueless The early 
diagnosis of diabetes mellitus is sometimes difficult The 
unne of children m diabetic families should be watched closely 
with a xieiv to preventing tlie disease before it develops, rather 
than treating it when it is too late to accomplish a cure 
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During the last few years increasing interest has been 
manifested in the attempt to demonstrate protein sensitization 
as an etiologic factor in bronchial asthma The painstakmg 
studies of Walker and his assoaates have given us a cntenon 
for efforts m this hne of clinical mvestigation The fact also 
that recently many proteins carefully prepared for diagnostic 
tests have been placed on the market has made diagnosis by 
means of skin reactions an easy procedure We have followed 
this hne of chmcal laboratory diagnosis for a number of years 
with enough positive findin gs to make us feel that there is some- 
thing worth while m this method 

In one year about 225 patients mth bronchial asthma come 
to the Mayo Chmc The proportion of positii e skin reactions 
that seem sigmficant to the number tested is only about 1 m 4 
Pollen sensitization characterizes by far the greater number of 
significant positiie skin reactions Occasionally, however, an 
asthmatic patient is found who shows by means of this test 
positn e reaction to some of the \ery common foods, ehimnation 
of which from the diet seems to proi e by symptomatic improve- 
ment that it IS the true etiologic factor In about 20 histones 
of positn e skin tests with food proteins a few cases ha\e been 
selected for discussion Although the cases present nothmg 
espeaally new the}’ may be of interest since they are confirma- 
tor} of theones ad^anced by other investigators in reportmg 
similar cases 

CASE HISTORIES 

Case I (87 980) Mr F P , aged thirty-three years, now in 
the shoe business and formerly a sheet and metal worker, came 
to the Chmc first in 1913 complammg of loss of strength, indi- 
gestion nausea, Aomiting and diarrhea for about two years 

535 
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His appetite was good, lie ate anything, but had considerable 
epigastric distress after eating 

The patient returned to the Clinic in 1916, reporting that Ins 
gastric s 3 Tnptoms had improved considerably during the three 
years His chief complaint at this second ^^slt was asthma, 
he had had his first attack one montli before coming to the 
dime It came on during the day about noon, dyspnea was 
quite pronounced and lasted about twelve hours He did not 
cough witli tlie first attack He had the second attack in tlie 
morning two or three weeks later, a persistent cough, most 
marked at mght, followed He also gave a history at that time 
of having had “hives” since infancy It came on when he was 
cold, tired, chilled, or had indigestion His general health was 
fair, his appetite was good, his bowels were regular He had 
no other complaint, except at tunes nocturia, which may have 
been accounted for by a slight enlargement of the prostate which 
was found on examination Only bronchial thickening was 
found by Roentgen-ray examination The urinalysis was 
negative The nose and throat examination revealed a moderate 
degree of tonsillar hypertrophy, tonsillectomy and local treat- 
ment for the asthma were advised The tonsillectomy was not 
performed, however, at this time 

April 3, 1917 the patient again visited the Clinic He stated 
that he had not had asthmatic attacks since he had had a nasal 
treatment two weeks before He still had a loose cough, with 
considerable expectoration There were no night-swcals and 
no fever His appetite was good, and he was feeling well 
in every way aside from his bronchial spasms During the 
\vmter he had had an eruption between the fingers which was 
worse during March, witli considerable itching, spreading on 
the wrists and somewhat on the neck He visited the Clinic a 
number of times for local treatments of the nose and throat 
which apparently relieved the asthma 

April 16, 1918 the patient’s chronically infected tonsils were 
removed, there is no record that this operation caused relief of 
his asthmatic trouble which he was haxung fairly constantly 
Soon after this skin tests were performed He was found to be 
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sensitive to ■wheat and eggs, and ■was ad^^sed to omit these 
articles from his diet, but not much attention ■was paid to the 
findmgs at this tune 

March 24:, 1921, as the patient had had considerable trouble 
from asthma durmg the ■wmter, he agam came to the Chmc and 
skm sensitization tests ■w’^ere made ■with a number of substances 
He was negative to bean salmon, oyster, omon, com, potato, 
tunothj’^, sweet potato, beef, cabbage. Streptococcus hemolyticus. 
Streptococcus non-hemolyttcus, Dtplococcus pneumonia (T>’pe II), 
Staphylococcus albus, Streptococcus virtdans, pork, cheese, rag- 
weed, and goldenrod He was positive to a shght extent to ly^e, 
and markedly posltl^e to tomato, whole egg wheat proteose, 
oats, and barlej’- (Fig 140) At this time he was placed on a 
stnct diet, ■with eggs and wheat and tomatoes omitted from his 
daily bill of fare, wnth the result that he did not have an attack 
of asthma until June 30, 1921, when on a warm summer evemng 
while he was mowing the lawn he had a shght attack It was 
suspected that he might also be sensitive to some pollen and he 
was tested to a number of the pollens of the flowers and grasses 
that were m flower at this tune He was positii e to the clovers, 
chiefl}* alfalfa, red do^ver, and sweet dover This may be 
somewhat significant as there was an abundance of dover on the 
lawn on which he had been workmg The patient is now- bemg 
treated in an attempt to desensitize him to wheat by giiing 
nunute doses of whole ground wheat placed m capsules The 
dosage began with 0 02 gm three tunes a day, w hich was mcreased 
after three days to 0 04 gm three times a day This dose ■wiU be 
increased rapidly as the patient’s tolerance seems to be estab- 
hshed At present he is not having attacks of asthma 

Case n (185 923), Mrs S A M , a housewife, aged thirty-one 
3 ears, first came to the Chmc February 16, 1917, complainmg of 
frequent colds and sore throat and of asthmatic attacks smce 
childhood 

Nose and throat exammation revealed a deflected septum, 
polj-poid turbinates, enlarged tonsils, and a mucoid discharge 
from the nostrils Adenoidectomy had been performed else- 
where four > ears before 
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Tonsillectomy was recommended and performed March 17, 
1917 

The patient returned to the Clinic September 15, 1919 At 
that time the nose and throat examination revealed that the 
tonsils had been cleanly removed, although the patient was 
complaimng of more throat trouble than ever She had a great 
deal of headache, and what she considered repeated attacks of 
cold Skin sensibzation tests showed that the patient was 
markedly positive to wheat, oats, rye, barley, wheat proteose, 
and slightly positive to pea, and was negative to egg-white, beef, 
tomato, lettuce, squash, horse dander, nee, salmon, bean, potato, 
milk, strawberry, cabbage, and to the poUens of goldenrod, red 
top, oat, orchard grass, corn, ragweed, and timothy The sug- 
gestion was made that the pabent abstain from all wheat in her 
diet and also avoid handling wheat flour She has followed this 
advice for nearly two years and is free from trouble when she 
carries out this regime At present we are attempting to desen- 
sitize her to wheat by means of feeding ground whole wheat m 
capsules 

Case III (353,822), Mrs B B , a housewife, aged ihirty-six 
years, came to the Clinic March 29, 1921, complaining chiefly of 
bronchial asthma Her mother has autumnal hay-fever and 
asthma, othenvise the family history is negative Since girl- 
hood the patient had had frequent colds, no worse one time of 
the year than another, but at intervals she had had sneezing 
attacks two or three times daily She had had severe attacks 
of bronchitis in 1905, 1913, and 1916 Dunng these attacks 
she could not he down Since then she had had frequent attacks 
of asthma, usually nocturnal They may recur daily for two 
weeks, then disappear for two weeks The attacks are very 
severe and not limited to any particular time of the year 

At the time of the examination the examining physician noted 
that the bronchial asthma seemed to be of the anaphylactic type, 
that there was no history of urticaria, but that the source is 
probably bacteria or food proteins Skin sensitization tests 
were carried out March 29 and 30, 1921 March 29, 1921 ^ 
Mtcrococctis calarrhalts and cheese were very positive (-H + + +) , 
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cows milk, nee, and buckwheat were positive (+++) The 
patient was negabve to Diplococcus pneinnoma (Tj'pe TTT ) 
Bacillus diphthencB, Streptococcus hemolyticus. Micrococcus tetra- 
genus, Streptococcus non-hemolyhcus, Streptococcus viridans, Sta- 
phylococcus albus, chicken feathers, cocoa, com, whole egg, beef, 
coffee chicken, grape-fruit, oat, barlej', and potato The patient 
was further tested the next day, March 30, 1921, with other 
proteins, and was found to be somewhat positive to wheat 
proteose, whole wheat, and lettuce, markedly positive to tomato 
and lactalbumm, and negative to the proteins of cabbage, sweet 
potato, peanut, rye, pork, Enghsh walnut, bean, timothy, aspara- 
gus, casern, carrot, celery’-, orange, bluefish, strawberiy^, oj^ter, 
dam, cantaloupe, mustard, plum, rhubarb, and omon The 
patient had had one of her worst asthmatic attacks from eating 
tomatoes, she was on a milk diet, with the idea that it w’ould 
rehei e her asthma It was thought that she had chrome bron- 
chitis and hypersensitiA’eness to milk and tomato, and perhaps, 
to a less extent, to wheat, and it was adiised that these foods be 
left out of her diet 

We hai e recentlj' heard from this patient She states that 
she has ngidly abstained from the foods which seem to cause her 
trouble and is greatly unproi ed Her improi ement maj* be due 
partly to the fact that she does not suffer so much at this tune 
from chrome bronchitis 

Case W (358,219), hlrs C Z , a housewife, aged thirtj'-eight 
years, had had bronchial asthma for ten years before exanuna- 
tion in the Clmic, hlay 16 1921 It first appeared following a 
seiere cold Since that tune durmg the months of August 
September, and October she had had attacks of ha 3 '-fever and 
conza with respirator}’- chfficulty These attacks gradually 
became worse so that she was bothered eveiy tune she caught 
cold which was ler}’ frequently Last year she had asthmatic 
attacks at mten als lasting three or four days, and reheved by 
niorphin These attacks came on eieiy^ two to three weeks 
Epinephnn gai e some rehef She tned i acane treatment, but 
noticed no benefit She beheied that goldenrod, golden glow, 
ragweed and poppy brought on her attacks, also dust She 
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knew of no foods that distressed her 'Wlienever she went near 
rabbits or chickens she noticed an irntafaon in her nose and 
began to sneeze She had had so-called bilious attacks all her 
hfe and her asthma was worse when she was in this condition 
August, 1920 she had an attack of chills and fever inth soreness 
over the nght costal margin There was no real pain The 
stools were hght colored at that time 

The physical examination revealed nothing abnormal The 
nose and throat examination revealed slightly hypertroplued, 
non-septic tonsils, a boggy membrane in the nose, and nasal 
polyps An operation on the ethmoids was performed May 19, 
1921 Hyperplastic middle turbinate ethmoid cells containing 
polypi were removed Care was taken to clean up as many 
shreds as possible A large antrum window was taken down and 
a large amount of thick pus was encountered 

May 17, 1921 the patient was tested by means of skin sensi- 
tization tests and was found to be negative to orange, oat, 
Enghsh walnut, timothy, whole egg, onion, wheat, strawberry, 
tomato, celery, beef, cheese, casein, pork, goldenrod, daisy, 
clover, red top, orchard grass, horse-serum, chicken feather, 
cattle hair, rabbit hair, cat hair, sheep wool, Bacillus dtpli- 
thenm, Micrococcus catarrhalis. Staphylococcus pyogenes albus, 
Streptococcus non-liemolylicus, Diplococcus pneimomce (Type I), 
Streptococcus vmdans, Streptococcus hemolyticus, and Diplo- 
coccus pneumonia (Type IH) She was markedly positive to 
the proteins of barley, corn, and potato, and to a less extent to 
those of buckwheat, chicken, and bean, and slightly positive to 
rye and wheat She was also markedly positive to the pollens 
of ragiveed, and to a less extent to rose There were also some- 
what doubtful reactions to the pollens of dandelion and cocklcbur 
The patient was adxased to leave barley, corn, chicken, and potato 
out of her diet, to eat spanngly of wheat foods unless they were 
thoroughly well baked or toasted, and to have several pre- 
seasonal courses of treatment ivith ragweed pollen extract 

Case V (356,692), Mr C G , aged thirty-seven years, whose 
occupation is cream testing, came to the Clinic Apnl 20, 1921 
The patient’s prexaous personal and family histones were nega- 
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h\e His chief complaint was asthma The patient had had 
gnppe m 1891 and soon aftera^ard began haAing asthmatic 
attacks, which persisted He was always worse at mght and 
there was a large amount of non-offensive sputum 

Examinations for Bacillus tuberculosis were negative The 
patient stated that he could not stand being around dust, hay, 
or horses Cabbage and beans seemed to make his attacks 
■worse April 30, 1921 skin sensitization tests were given He 
■was negative to horse dander, chicken feather, horse-serum, 
cattle hair, sheep wool, cabbage, casern, bean, cheese, lactal- 
humin, timothy, rye, wheat, potato, orange, ragweed, and 
goldenrod He was markedly positive to the protems of oat 
and tomato, and moderately positive to those of celeiy and 
harley The patient then stated that he was very fond of toma- 
toes and celery and ate oatmeal every mommg He also used 
food flavored with celery seed Although emphysema and 
chrome bronchitis were far advanced, he was adinsed to leave 
these foods out of his diet A letter from this patient dated 
July 6, 1921 stated that he is feehng quite well and is free from 
asthma smee he has omitted tomatoes, celery, and oats from 
his diet 

Case (350,959), Mr E L A , aged thirty-three years, a 
haker, was exammed m the Chmc jMarch 1, 1921 The patient’s 
family history was negative His mother died at the age of 
thirty-eight years of pneumoma, she never had had asthma 
The patient’s preinous personal history was negative except for 
1 anous fractured bones Tonsillectomy had been performed m 
1917, and an appendectomy m 1919 He had had attacks of 
sneezing durmg which he sneezed daily for a penod of one or 
two months The attacks were followed by a sense of pressure 
ui the nose and difficulty in breathing He stated that the 
trouble was defimtety worse after eating heainly, and was 
aggraiated also by catching cold It usually came on about 
forty-file nunutes after a meal He never became actually 
asthmatic, although he had some difficulty in breathing The 
patient’s ejes were red and he complained of an itching sensa- 
tion His nose was red and irritated, and a watery secretion 
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was very profuse He used eighteen to thirty handkerchiefs in 
a week These spells might come on suddenly at any time of 
the day 

It was suspected that his occupation might have sometlung 
to do with the trouble, and skin sensitization tests were suggested 
He was negative to barley, oyster, buckwheat, bluefish, rye, 
clam, oat, corn, nee, and goldenrod, and he was positive to 
whole wheat, and markedly positive to wheat proteose In 
view of this finding it was thought that this patient’s vasomotor 
rhinitis could be attributed to the wheat proteose with which he 
was daily in contact in his business 

DISCUSSION 

The type of asthma from which these patients suffer is often 
spoken of as anaphylactic Melzer’s classical paper in 1910 on 
bronchial asthma as a phenomenon of anaphylaxis did much to 
establish this idea The similanty of the stenosis of the bron- 
chioles in anaphylactic shock and in so-called nervous asthma, 
and the immediate relief that is obtained in both conditions from 
antispasmodics, such as epinephrin, makes the analogy very 
stnking 

Talbot has reported extensively on this condition in children, 
and speaks of the phenomenon as anaphylactic in cases in which 
defimte sensitmty to food proteins can be demonstrated In a 
very extensive paper, ivith Worthen, Schloss reports their 
investigation of the permeability of the gastro-entenc tract of 
infants to undigested protein It was shown by precipitin and 
anaphylactic tests applied to unne that the intestinal tract of 
normal infants is impermeable to undigested foreign protein 
However, when gastro-intcstinal disturbances arc present pro- 
teins may be absorbed in an undigested or partially digested 
state and appear in the unne The precipitin test applied to 
the urine for the detection of egg protein is apparently more 
delicate than anaphylactic tests These results demonstrate the 
possibihty that certain nutntional disorders may be due to the 
biologic character of the food Such a theory may easily account 
for the acquired hj'persensitixxness to any of the foreign proteins 
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^Mule the term “anaphj'lasis” ma 5 ' be used synonjunously 
with “hypersensitiveness'’ by some phj'siaans, asthma, urticana, 
angioneurotic edema, etc , are spoken of b}- others, more properlj* 
perhaps as “allergic” phenomena Schloss in 1912 spoke of 
one case of food idiosjmcrasj’' m a boy of eight j'^ears as one of 
allergj' to common foods This child was not asthmatic, but 
had an idiosyncrasj’^ for egg, almond, and oatmeal which might 
haie been acqmred b)’’ beconung sensitized to these specific 
foods the first tune they w ere mgested 

Coca, m a discussion of anaphylaxis and allergj’-, recentlj* 
proposed the following defimtions for true hj’persensitii eness 

“Anaphylaxis is an experimental, or mduced, non-inhentable 
h}'persensiti\ eness due to the presence of specific antibodies in 
certain tissues 

“AUergj’^ IS a natural inherited condition of hj-persensitiveness 
which affects only human beings and is not dependent in any 
way on immunologic antibodies ” 

Scheppegrell, who has added much to our knowledge of 
pollen sensitization m hay-fei er and asthma defines aUergj’ m 
hay-fe^er and asthma as that form of hypersensitiMty due to 
the inhalation of pollen protein that is congemtal and anaphy- 
laxis as sensitization of an allergic subject resulting from exposure 
to pollen protein in excess of his inhented resistance The 
congemtal tendency to these vanous idiosjmcrasies both with 
regard to pollen sensitization and h 5 ’persensltl^ eness to x anous 
food proteins have been mentioned by numerous authors 
Adkinson has pointed out the hereditarj’ charactenstics of 
bronchial asthma in the group studied wnth Walker*®, she also 
refers to Cook’s large senes Hutchinson in 1SS6, in speaking 
of a case of egg poisomng that he had seen in 1883 in which there 
I'ere no asthmatic sjTnptoms and in which the chief sjTiiptom 
^as gastro-intestinal distress, states that the patient was a 
young marned woman whose sister had the same pecuhanty 
Orton m 1886, also mentions a case x erj’ similar to Hutchinson’s 
mth a histoij’ of the grandmother and mother of the patient 
being unable to eat eggs If the condition is trulj hereditaiy. 
Coca’s definition of allerg}' would be pertinent If, however. 
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the hypersensitiveness is acquired tlirough the passing of unal- 
tered protein tlirough a permeable gastro-intestinal tract, as 
suggested by Schloss and Worthen, the asthma nught be spoken 
of as bemg an anaphylactic phenomenon 

Hypersensitiveness to proteins is readily demonstrated by 
anotlier allergic phenomenon that is commonly spoken of as 
“the skin sensitization test ” von Pirquet’s well-known test 
with tubercuhn "0 T ” is, of course, the basis for all tests of this 
kind The techmc of the test is evceedingly simple A linear 
incision is made just through the epidermis, a drop of tenth- 
normal solution of sodium hydroxid is placed on this incision, 
and the dried protein is transferred mtli a wooden applicator 
to this drop of sodium hydroxid and dissolved tlierein The 
control, on which nothing but tenth-normal sodium hydroxid is 
placed, IS used on eveiy patient, as some skins are so sensitive 
that they react even to this weak alkali If tlie control shows a 
positive reaction of course the test is of little or no value Figure 
140, which shows the reaction in Case I, demonstrates the 
appearance of the wheals which manifest themselves usually in 
from ten to twenty minutes 

We have often noticed that an individual who is markedly 
sensitive to one or two proteins of foods or of pollens, will show 
slight reactions to vanous other substances which may or may 
not be closely related (Case TV) An interpretation of tins 
condition may suggest that these patients are hypersensitive to 
a number of different substances, but that contact ivith only a 
few of these causes active symptoms, although at some future 
time trouble may arise from the other proteins But a more 
hkely explanation is that wth a sensitive skin non-specific 
reactions may occur ivith substances that may be remotely 
related to the proteins that arc the chief offenders 

Longcope’s Harx'ey lecture on man’s susceptibility to foreign 
proteins should be read by all interested in this subject This 
contains a complete renew of the literature in connection mth 
the theories that apply to hypersensitiveness 

Rackemann has also reported on a large senes of cases of 
bronchial asthma in the Massachusetts General Hospital He 
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classified this disease into extnnsic and intrinsic asthma, and con- 
cluded that 28 per cent of 150 cases n ere from extnnsic causes 
He also emphasized the hereditary character m the extnnsic 
cases in this type of asthma, 58 7 per cent showed a histoty in 
the immediate familj'' of asthma hay-fe\er, or food poisomng. 



Fig 140 — Cutaneous reaction in protein sensitization 


while in the intnnsic poisomng onl}’’ 10 5 per cent, gave this 
history 

TREATMENT 

There is ^erJ little to be said mth regard to treatment 
Rosenbloom has reported a case that shoued the relation 
between occupation and bronclual asthma The patient was a 
baker who was sensitue to wheat and wheat globuhn, somewhat 
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sunilar to one of our patients (Case IV), except Unit he was a 
true astlimatic, while our patient had only vasomotor rlunitis 
He discussed treatment under three points (1) eliminating prox- 
imity to tlie offending substance, in otlier words, change of 
occupation and efforts to keep away from all wheat, eating wheat 
foods, and handling flour, (2) altenng tlie protein by high tem- 
perature (some patients are able to eat well-toasted bread, but 
cannot eat pastry or fresh bread), and (3) desensiti/ing tiic 
patient by feeding small doses of protein 

Tlus last method seems to be the only metliod that produces 
results Hypodermic injections of solutions of protein are of 
httle avail In 1908, Schofield had a remarkable case of egg 
poisoning m a boy thirteen years of age, who was desensitized by 
means of feeding x^eiy minute quantities of raw egg beginning 
first xvitli 1 10,000 part of an egg given in a capsule ivith 2 gm 
of calcium lactate This xvas gradually increased until in seven 
or eight months’ time tlie patient was completely desensitized so 
tliat he could cat eggs without produemg any symptoms 
Schloss” desensitized a boy eight years of age in a similar man- 
ner, using the speafic protein ovomucoid Tlus was fed in 
capsules three times a day The doses were gradually increased 
until tlie boy was completely desensitized in less than five months’ 
time, at the same time he lost his idiosyncrasy toward almonds 
and oatmeal Schloss reported in 1919 further investigations 
m his desensitization of food idiosyncrasy m 8 infants in xvhich 
he determined the occurrence and duration of symptoms after 
the development of toMC symptoms These obserx'ations ex- 
tended over a penod of from two to six and a half years 1 he 
patients dex^elopcd urticaria from one to three hours after the 
egg was ingested, with no other symptoms as a rule Descnsi- 
tization always occurred after tlie development of toxic sjmiptoms 
Tlus lasted for from thirty-three to forty-five days Ihc period 
vaned m different indmduals, but was usually the same During 
this time egg-wlulc could be ingested without harmful effect and 
the cutaneous test to egg protein was negative The cutaneous 
test to egg protein and the development of toxic symptoms after 
the ingestion of egg-white were in close accord The return of 
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s!ensltl^ eness was usualty abrupt For example on one day the 
test might be negative and the patient could eat egg without 
hann, forty-eight hours later the test might be positive and the 
mgesbon of egg-white cause severe urticana One patient 
became immune at the end of one and a half years and one at 
the end of two j’ears Three of the remammg 6 patients were 
desensitized by feeding with large amounts of egg protem 

Our 6 cases of food idiosjmcrasj’' reinen ed with several others 
that we had observed previously have been handled chiefly from 
the standpomt of eliminat ing the offending protein from the 
diet Hon ever, as mdicated m the chmcal notes 2 patients 
(Cases I and H) are now bein g fed with ground whole wheat in 
capsules of gradually mcreasmg doses with the hope that we 
may be able to desensitize them to this \ eiy common food A 
search of the hterature reveals nothing \ eiy encouraging m the 
treatment of this particular type of patient, as by far the larger 
number of instances of idiosjmcra^' to foods have been reported 
with eggs, and most of the cases of successful desensitization 
hai e been with this animal protem It is, of course, xecy desir- 
able howe^er, to enable a person to eat wheat foods if this can 
be accomplished 

In conclusion I wish to state, as has been emphasized by all 
other writers on this subject, that no case of bronchial asthma 
that has occurred before the fortieth j'ear espeaally if the 
djspnea is of the expiratory type, can be considered to have 
been studied completdy until an attempt has been made by 
means of don sensitization tests to demonstrate protems of some 
sort as the etiologic factor If the patient does not gii e a history 
of seasonal attacks of asthma, accomparaed possibly with hay- 
fe\er, or if contact with animals does not seem to be part of the 
storj*, and skin tests with the protem of animal emanabons 
are negab^ e, or if the history is not that of repeated respiratory 
tract infecbon and skin tests to the most common bactenal 
proteins are negab^ e, common food proteins must be suspected 
of being responsible for the condibon and a careful study of the 
historj’^ of the pabent coupled mth a judiaous selecbon of those 
proteins for tests may rei eal tlie cause 
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The diseases caused b 3 ’’ animal parasites, hke diseases 
caused b}' bactena, spread with the hues of commerce One 
notices in rei-iewing the parasitic diseases occurnng in North 
Amenca that thej' have become prevalent as new hnes of com- 
merce have been opened and immigration from certam parts of 
the world has mcreased Thus there are ahead}' on the Western 
Coast cases of schistosonuasis as a result of oriental immigration 
to the Umted States of Amenca Several cases have been 
reported of infection by dermatobia all of which have been 
imported from South Amenca or ^lexico Many other parasitic 
diseases m the Umted States, such as the endeimc filanasis of 
Charleston, S C , can be traced to defimte sources from some 
foreign countiy^ Echmococcus or hydatid disease has been 
reported from Amenca for many years The earhest case I can 
find was reported m 1819 and smce then 309 cases have been 
reported which, together with the 25 from the IMayo Chmc 
reported m this paper, make 334 As yet the Umted States has 
not attracted a great number of immigrants from the countnes 
m which echinococcus disease is most prevalent However, 
mth the attempt on the part of federal authonties soaeties, and 
mshtutions to mduce more persons from South Amenca to come 
to this country, it is likely that we shall see more cases of 
echmococcus 

Echinococcus disease has been known since the earhest times 
of mediane hke many other of the present-day diseases Thus 
Hippocrates recognized the condition and recognized it as a 
cause of death “WTien the hver is filled with water and bursts 

! Presented before the Southern Minnesota Medical Association, Winona 
June, 1921 
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into the epiploon, in this case the beUy is filled with water and 
the pabent dies ” Galen e%adently was quite familiar ivith tlie 
condibon, and Araitais wrote concermng it at lengtli The 
parasite causing tlie disease was rather thoroughly studied 
years ago by many men, including sudi parasitologists as Goeze, 
Van Beneden, Leuckart, Davaine, and Cobbold The terra 
“echinococcus” was first used by Rudolphi, being derived from 
the Greek e;|^ti' 05 , meaning a hedgehog, and xdyog, a berry 
Hydabd means a vesicle, and was first used in reference to the 
daughter-cysts wluch to tlie naked eye appear as little bladders 
filled with a turbid fluid 

MORPHOLOGY AND LIFE-HISTORY OF THE PARASITE 

From the chmeal side the disease has been thoroughly 
studied by Virchow, Luschka, and more recently Blanchard, 
Vegas and Cranwell, and others The cause is the mfestabon 
of the host by the larval form of Tama echinococcus, a cestode, or 
tapeworm This tapeworm, as an adult, lives m the mtesbne 
of the dog, jackal, and wolf It has been found rarely in the 
domesbc cat It belongs to the general type of cestodes, repre- 
sented by Tama solium and Tama saginata, but is unhke these 
forms in that the segments are very small and few m number 
Typically the parasite has a head and three segments, giving it 
a total length of from 2 5 to 6 mm and a breadth of 0 5 mm 
The head is 0 3 mm in breadth and has a double row of from 
twenty-eight to fifty booklets on the rostellum The hooklets 
are quite charactensbc and chagnosbc of the parasite The 
head furtlier contains four suckers, each with a diameter of 0 13 
mm , which look very much hke the suckers of the orchnary 
tapeworms The hfe-history of the parasite is of interest and of 
paramount importance because the chsease can be controlled 
only through an understanchng of its hfe-history The eggs 
which the adult tapeworm lays m the intestinal lumen of the 
dog are almost globular and about 30 microns in diameter 
These pass out ivith the feces of the dog, undergoing some devel- 
opment m the external world, and are then transmitted to the 
intermediate host either in the dnnking-water or in uncooked 
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vegetables or other food or in certain cases maj' be directly 
transmitted to human bemgs who fondle or kiss pet dogs or allow 
them to hck their hands or face or the dishes from which thej- 
eat The mtermediate host may be anj'one of some twentj-- 
seven speaes of mammals which mdude cattle sheep pigs deer, 
goats, horses dohkej's rabbits kangaroos camels giraffes, and 
man ormdeed one dog ma 3 ’ sen'e both as the final and the mter- 
mediaij’ hosL von Siebold was the first to rear Tama ecltnw- 
coccits m the dog by feedmg it with h 5 -datids removed from 
cattle Thomas, Xaunj-n and others have succeeded m rais- 
mg Tama echinococcus from the bladder worm m'sts of man 
and Leuckart infected young pigs b\' feedmg them with mature 
segments 

Just how the lar\ al form finds its waj- mto the organ it infects 
IS not dear Howei er it seems endent that the lari’a hatched 
m the mtestme of the mtermediaiy host either gams access to 
the hlood-stream and is transmitted m this fashion to an organ 
or It migrates up the common bde-duct commg to rest m the 
Iner In any eient the hver is by far the organ most com- 
monly infected, migration may take place through the portal 
1 em Dei e has been able to produce metastatic hydatid cj'sts 
in the bram of a rabbit by mjectmg the carotid arteri* with 
scohees so that it seems possible that the parasite is capable of 
bemg transmitted by the blood-stream The dog becomes 
infected by eating infected organs usually those of sheep or 
cattle, the Ian as which are contamed m the hydatid cj'sts settle 
down in the mtestme and become mature The hjdatid (yst 
IS then m realitj' the lan-al form of the parasite In cattle and 
sheep thej rarely exceed 7 cm m diameter and may be single 
or multiple In man they grow larger, often about 25 cm m 
diameter and thej' ha\ e been reported to weigh 45 pounds 
Two Upes of cj'sts have been recognized One which is 
usuallj- called unilocular is made up of a cj'st wall composed of 
seieral laj-ers it contains muscle-fibers excreton' \es5els and 
IS nch m glj-cogen This tjpe maj' ne^er deielop daughter- 
cj*sts or scolices On the other hand daughter-cj sts maj' bud 
off from the germinal laj'er mto the caMtj' of the cj st and from 
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these daughter-cysts granddaughter cysts and even great- 
granddaughter cysts may form From the walls of each of these 
(ysts countless numbers of scohces may bud, each capable of 
developing into an adult worm if it finds suitable lodgment 
The flmd of the cyst is, of course, primarily obtained from the 
blood of the host It is light yellow, neutral or shghtly acid m 
reaction, and its specific gravify is from 1 009 to 1 015 It con- 
tains 15 per cent inorganic salts, some sugar, amino-acids, 
succimc aad, and cholesterol Malenjuk says that the fluid is 
lacking in albumin, mucm, and epithelial cells As the cyst 
grows it encroaches on the tissues of the organ and many patho- 
logic changes occur in the tissue surrounding it It may readily 
be seen that the cyst flmd of echinococcus resembles only two 
other biologic flmds The one is cerebrospinal and the other 
IS the flmd obtained from certain hydronephroses From a 
diagnostic standpoint this must be taken into account in deter- 
mimng the presence or absence of hydatids in central nervous 
tissue and kidneys 

The second type of echinococcus cyst is spoken of as 
Echinococcus muUilocularts This cyst was onginally regarded 
as a colloidal tumor until Zeller and Virchow showed it to be 
parasitic in origin The parasite vanes in size from a few 
centimeters to about 18 cm in diameter Its cut surface 
shows a honeycomb structure which is due to the presence of 
numerous cysts embedded in soft connective-tissue stroma The 
cysts are surrounded by a pellucid and laminated cuticle and each 
contains fluid and globules of fat, bile-pigment, and hematoidin 
Scohces are not found in all these cysts It is the rule for these 
cysts in man to degenerate At certain stages large cavities 
form, filled with purulent \ascid fluid Later on they may 
ulcerate Whether these two types of cysts represent different 
parasites or the same parasite under different environments is 
not known Both views arc held If they represent different 
parasites, the adult form of E muUilocularis has never been 
seen Smith, who wrote a masterful thesis on the subject of 
E imiliilocularts, contends that it is a very common parasite in 
Austraha He has found cysts 1 mm in diameter which at that 
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stage contain multiloculi The largest cj'sts are distmctl}'^ 
multiloculated, and these he has seen m sheep, pigs and in 
several instances, in Austraha, m man In collectmg 1000 mnlti- 
locular tumors he did not find a smgle unilocular h 3 ’-datid He 
beheves that a thorough search should be made for another 
adult Tama, 5 ’’et this is somewhat confusing smce the geographic 
distribution is apparently not so dean cut as has been beheved 

GEOGRAPHIC DISTRIBUnOH 

The distnbution of the disease has been rather thorough!}’- 
worked out With the exception of Smith’s report c}'sts of 
Echinococcus mnlhlocularis have been foimd only m certam 
parts of the world mduded m two regions One comprises 
Southern Germany Switzerland, and the Austnan Alpme 
region, the other, southwestern Russia and Sibena E nm- 
loculans is most common m Icdand, Austraha, New Zealand 
Argentma and Uruguay It is fairly common m Italy, Greece, 
and the steppes of Russia, and qmte a few cases have been 
reported from Germany, certam parts of France, Armenia, and 
England Although many cases have been reported from the 
Umted States and Canada veiy few have occurred m natives of 
these coimtnes 

It IS easily understood why hydatid disease should be com- 
mon m certain countries and not m others If the statistics on 
the subject are obser\'ed it is qmte evident that the countries m 
which hydatid disease is most prevalent are the countries m 
which sheep and cattle are raised extensively and countries m 
which pubhc health measures are not well outhned and enforced 
For years m the Umted States it has been against sentunental 
prmaples to allow dogs to eat sheep This in the West is con- 
sidered almost a crime and some ranchers m the early days even 
lost their hves, to say no thing of the dog s because of ownmg a 
dog who ate sheep The chief mode of dissemination is through 
the dog -who becomes infected from eating the cj'sts contained m 
infected sheep or pigs which are not protected from prejnng dogs 
In Iceland the dogs are allow ed to eat sheep infected with echmo- 
coccus and the owners of the dogs h\ e w^th them as mtimately 
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as with their owti fellow-countrymen, often eating from the 
same dish and sleeping side by side In South Amenca Uie 
percentage of infecbon in children is quite high In Argentina 
26 2 in every 100 cases occur m children under four years As 
D6ve says, this is the age in which the child, like the dog, walks 
on all fours, and the mtimate association of the two undoubtedly 
leads to this high percentage of infection Direct contact, then, 
between man and dog is responsible for a great percentage of the 
cases The second great mode of dissemination of the disease is 
through the ingestion of fresh vegetables and fruits contami- 
nated by the feces of dogs who, having access to infected sheep 
and pigs, become mfected and harbor the adult form Already in 
some of the South Amencan States very defimte measures have 
been instituted to protect persons against eabng contaminated 
vegetables and fruits Placards are posted to warn the people 
to wash well and to cook fresh foods 

The percentage of infection in dogs parallels that in man 
Thus m Iceland 28 per cent of the dogs are infected, in Australia 
from 40 to 50 per cent , and in continental Europe from 4 to 7 
per cent The only authentic record I can find of the presence 
of the adult type m Amenca is that of Curtise, who found it in 
one dog m Washmgton, D C The infection in cattle, pigs, and 
sheep also runs parallel with the infection in man and dogs 
Thus in Iceland and India one-half to three-fourths of all the 
domestic animals are infected The statistics in Germany vary 
from 5 to 65 per cent in different localities In the Umted 
States they vary considerably with commumties and vnth years, 
usually occurring spasmodically The disease has been reported 
from Maryland, District of Columbia, Missouri, Nebraska, Vir- 
gima, and Louisiana In New Orleans, in the examination of 
2000 hogs, 117 were found to be infected 

The percentage of infection in man is difficult to estimate, 
in Iceland it is probably from 2 to IS per cent , 3000 cases 
were reported from Australia between the years 1861 to 1882 
The percentage of cases in the German states vanes from 0 11 
to 2 43 There had been 970 cases in the hospitals of Buenos 
Aires up to 1901 
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The cases recorded in the United States were first collected 
by Osier in 1SS2 who collected 61 cases from the Umted States 
and Canada In 1895 and 1896 Sommer collected 100 cases 
some bemg duphcates of Osier’s There remained from the 
combmed reports 110 cases Lj'on m 1902 added 131 m aking 
m all 2-11 cases The distnbution according to the countries 
from \shich the patients had emigrated is shown m Table I In 
the cases in which the natl^■lty is recorded 91 per cent of the 
patients were foreign born and 9 per cent were natives One 
patient was from the Umted States 2 from Canada 10 were 
negroes, 4 bom in the Umted States It is impossible to con- 
clude from the data at hand whether am* or all of these patients 
(9 per cent ) had tra^ eled or h^ ed abroad and at what time their 
disease appeared in relation to such travel Since the fore- 
going reports 68 cases have been reported from North Amenca 
(Table If) I am reasonabl}* certam that only 4 of these patients 
were native-born Amencans It is veiy- difficult to collect the 
cases and to be certam of the nationahtj’ of the patients I do 
not therefore offer this as an absolute number of reported cases 
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TABLC I 


NATim\ OP Patievts wmi EcniNOcoccns Disease Reported irom 
North America 



Before 1902 
(Lyon) 

After 1902 

Iceland 



German} 

23 


Ital} 

19 


England 



Ireland 



nance 



Russia 



Syria 

2 


AjEentina 

1 


Azores 

} 


Austria 



Denmark 



Japan 


0 

Mexico 



Sweden 



United States 


6 

Canada 


2 

Negro (nativity unknown) 


0 

Greece 


17 

Turlse} 

0 


Armenia 

0 

5 

Roumania 

0 

1 

Sp'tin 

0 

1 

Albania 

0 

1 

Wale 

0 


Other foreigners 

3 

0 


149 

87 


TABLE II 

Cases op Echinococcus Disease Reported in the Literaturi After 1902 


Author 

Date 

Sex Age 

Nitnitj 

Residence 

Location of o sts 

Vtar 

of 

fnfec 

tion 

Fowler 

1901 

r— 28 

Italy 

New York 

Liter 

1900 

Ha>cs 

1902 

&I— 32 

Italy 

New York 

RlRlit kfdnc! 

1901 

Stone 

1903 

M — 40 

Armcnh 

Massncliusctts 

LiMr and Iuhr 


Garrett 

1906 

r— 53 

Amenca 

Miohnd 

JUfflitllierand 





Colorado 


right lung 

1906 

llcnr> 

1906 

r— 30 

CnRland 

Montreal 

Liver 

1905 

Hcnr> 

1906 

M —37 

irehnd 

Montreal 

Li\cr peritoneum 

1905 

Henr> 

1906 



Montreal 

LNcr 

i86? 

Hcnt) 

1906 



Montreal 

Uterus 

1871 

ircnr> 

1906 

M ^9 


Montreal 

Llxcr 

1896 

Henry 

1906 

M — 


Montreal 

Liter 

1895 

Kcnr^ 

1906 

r— 36 

IccHnd 

Montreal 

Llx cr 

1900 

Henr> 

1906 

r— 30 

Hn eland 

Montreal 

Lixcr 

1905 

Henry 

1906 

M— 37 


Montreal 

Omentum perito- 







ncum 

1905 

Chcnc\ 

1906 

M— 7 

Ital} 

California 

Li\ cr 

1897 

Chcnc> 

1906 

M— 10 

Argentina 

California 

Llxcr 

IriTM 

Hartkv 

1906 

M— 25 

Jtal> 

New \ork 

I Ixcr 

18V/ 

Hartley 

1906 

M —32 

Austni 

New York 

I iver 

1896 


1906 

M —28 

German! 

New York 

1 ixcr 

1900 

Hartley 

1906 

M— 34 

Ital> 

New York 

Fclxi* peritoneum 

1898 
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TABLE II (continued) 








\ear 

Author 

Date 

Sex 

^xatl\1t^ 

Re«idence 

Location of o sts 

of 







tion. 

Vhton 

1907 

M— 30 


Mi«»oun 

Pentoneum 

H 

Dawne« 

1915 

M — 19 


Xexx \ork 

Kidne) left 

1915 

Fax 

1915 

M —11 

Germany 

loxva 

Lixer 

1914 

Fowler 

1916 

F— 21 

Xcxx \orL 

Lixer left 

1915 

Kemn 

1916 

F — 14 

America 

■\Iie«OUn 

Pelvic pentoneum 

1914 

Hawl^ 

1916 


Armenia 

Rhode Inland 

Neck. 

mTmM 

Hawke 

1916 

M — 

Armenia 

Rhode I«land 

Lixer 


Hawke« 

1916 

F — 


Rhode Inland 

Lixer 

1909 

Hawkc« 

1916 

M — 

Turtej 

Rhode Island 

Lixer 

1915 

Phemi ter 

Walke*' and 

1917 

CO 

T 

Greece 

Illinois 

Lixer 

1916 

Cummins 

1917 

M— 31 

Greece 

California 


1915 

Ru •ell and Kilbane 

1917 

M-^6 

Ital> 

New \orL 

Ridne) nght 

1916 

John tonandWfllis 

1917 

F — IS 

America 


Lixer 

1915 

Johnson and Willis 

1917 

F 

America 

Alrgima 

Lixer 

1914 

Cahana 

1917 

M — IS 

Greece 

Wl«consm 

Ltxer 

1917 


1917 

M— 29 

Greece 

W1«consm 

Spleen 

1917 

Uavis and Balbom 

1917 

M —34 

England 

Ma^chu-etts 

Lixer 

1875 

Dans and Balbom 

1917 

M— 26 

Armenia 

Ma^chu«etts 

Lixer 

1*598 

Ua VIS and Balbom 

1917 

F— 31 

Ireland 

Ma««admMitts 

Lixer 

ISOS 

and Balbom 

1917 

M— 19 

K.u<«ia 

Ma«S3chu-etts 

Lix er 

1899 

Uaxas and Balbom 

1917 

M— 27 

Greece 

Ma<«achueett* 



Daxas and Balbom 

1917 

M— 52 

Ireland 

Ma««3dm«etts 



Daxis and Balbom 

1917 

r— 24 

Ital> 

Mas^adhti etts 

neum 

Lixer 

1904 

1005 

wvis and Balbom 

1917 

M— 19 

Sxx^en 

^Ia^chu«etts 

1 ixer 

1906 

Dans and Balbom 

1917 

M— 22 

Russia 

Ma«sachu«etts 

Pleura and perito- 


Daxis and Balbom 

1917 

M— 26 

Ital) 

Massachusetts 

neum 

Bile-duct and pen 

1906 

Dans and Balbom 
^vi*and Balbom 
^visand Balbom 
gansand Balbom 
Dax*isand Balbom 
Dans and Balbom 
gavis and Balbom 
Davis and Balbom 
Davis and Balbom 

1917 

M— 23 

Greece 

Ma^sadin etts 

toncum 

Omentum 

1007 

1907 

1917 

M— 35 

Greece 

Ma«s3cbu etts 

I IX er 

1907 

1917 

M^3 

Iceland 

Massachusetts 

Lixer 

190S 

1917 

M— 20 

Italx 

Kx 57 TBalcI 

Lxxer 

lOOS 

1917 

M— 32 

Greece 


Lixer 

1909 

1917 

F-^S 

German) 



1909 

1917 

M— 23 

Italx 



1914 

1917 

F— 35 



Kidnex left 

1914> 

1917 

M— 34 

Ital) 


Lixer and nght 


Davis and Balbom 
Daxnsand Balbom 
Daxisand Balbom 

1917 

M— 14 

Ital) 

Massachusetts 

Lidne> 

Retropentoneal 

10141 

1015» 

1917 

M— 34 


Massachusetts 

Lixer 

19151 

1917 

F— 44 

Ital) 

Massachusetts 

Lixer 

1915 

D-x*»and Balbom 

1917 

M— 22 

Greece 

Massachusetts 

Lix er and pento- 

1914 

19131 

and Balbom 
Daxisand Balbom 
Davis and Balbom 

1917 

M— 24 


Mas achusetts 

neum 

Brain 

1917 

M — 19 


Massaebu etts 

Lixer 

1914 

1917 

M— 27 

Ital) 

Massachusetts 

Ltxer omentum 


^^'Md Balbom 

Jones 

D^ta 

iiAenac 

Hela* 

Helms 

1917 

M— 2S 

Albania 

Massachu«ett- 

lung 

Lix er 

19121 

1916 

1918 

M— 30 

Spam 

W ashingtOD 

Lung nght 

1917 

1920 

M— 24 

Ital) 

New \orL 

Lixer spleen 

1920 

1921 

M— 2S 

Greece 

Penns) Ivania 

Lix er 

1920 

1903 

M — 11 

Roumama 

Montreal 

Lixer 


1914 

M — 15 

Greece 

Flonda 

Pentoneum (lix er) 

1913 

1931 

F— 35 

Italj 

Florida 

Lixer 

190r 


> Po«iU% e complement 5satton. 
* Personal communication 











5S8 


THOilAS BYRD MAGATH 


TABLE III 

Cases or Echinococcus Disease irom the Mayo Clinic 


Case 

Sex Age 

Nativity 

Residence 

Location of c> 81*^ 

Year 

of 

infLc 

tion 

J L 

r— 15 

Gcrin'iny 

Minnesota 

I i\cr 

1898 


M— 33 

Germany 

MinncsoEi 

Left lobe of Ii\cr 

1904 

35 423 

M —33 

German} 

Minnesota 

Liver 

1904 

G4 871 i 

M— 37 

Wales 

Pcnnsjlvann 

Liver 

1905 


I —47 

Germany 

Minnesota 

Liver 

1906 

9 98S 

M— 30 

Russia 

Canada 

Gal) bladder 

1908 

14 551 

M— ,37 

Iceland 

North Dakota 

Left lobe of liver 

1908 

18 143 

M —35 

Iceland 

Minnesota 

Right lobe of 111 rr 

1908 

22 233 

M —48 

Germany 

Iowa 

Left lobe of li\cr 

1909 

52 134 

1 —41 

Argentina 

Nebraska 

Liver 

1911 

85 620 

1 —27 

Iceland 

Canada 

Liver 

1913 

130 474 

I “~38 

United States 

Minnc«ota 

Li\ cr 

1915 

135 830 

M— 54 

Russia 

South Dakota 

Liver 

1915 

149 714 

M —45 

Germnny 

Iowa 

Abdominal w ill and li\ cr 

1916 

151 659 

r— 38 

Greece 

Minnesota 

Left lobe of liver 

19161 

145 012 

M — 

United States^ 

Nebr iska 

Lung 

1916 

210 825 

r— 24 

Iceland 

Minnesota 

Li\ cr 

1917 

195 506 

M— 34 

Greece 

Illinois 

Liver 

19171 

185 909 

M— 26 

Greece 

South Dakota 

Liver 

1917 

248 755 

M —48 

England 

Canada 

Right lobe of hver 

1918 

258 261 

M— 67 

Canada 

Minnc«ota 

Liver 

1919 

271 000 

M— 64 

Austria 

Colorado 

Liver 

1919 

323 329 

M— 30 

Greece 

Ohio 

Liver 

muum 

309 608 

M —14 

Greece 

Oklahoma 

Liver 

■MSI 

323,299 

1 —44 

Russia 

North Dakota 

Spinal cord (ex liver) 

1920) 


< Positive complement Axation 
s Traveled In Philippine Islands In 1908 


TABLE IV 

Organs /VrFrcxiD in Cases or Echinococcus Dislasi Reported 
After 1902 


OfRin^ 

Liver 

Pcntoncum 

Lungs 

Kidneys 

Offlcntum 

Spleen 

Retroperitoneal 
Spinal cord 
Brain 

Abdominal ^\a]l 

Gall bladder 

Common bllcKluct 

Uterus 

Nede 

Tibh 

Pleura 


Cn^cs 

69 

10 

4 

4 

4 

2 

2 


lOt 
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Twenty-five patients with echinococcus disease have been 
obsen'ed in the Maj’^o Clinic m the histoij- of the institution 
(Table m) Of these, 2 are natives of the United States The 
organs infected are shown in Table W It is interesting to specu- 
late on when these patients became infected Many of those 
reported to be foreign bom were found to have the mfecbon 
after the}* had hved m Amenca for many years In the case 
which DaCosta reported the patient had hved m Amenca mne 
years, DaCosta does not beheve that the condition m this case 
wras contracted outside the Umted States Such a statement is 
hazardous Leuckart showed that the disease is one which 
progresses very slowly, m pigs the orgamsm maj' develop from 
15 to 20 mm m five months, growth after this is extremely 
slow Cases have been reported m which the infection has been 
known to exist from thirt}' to forty years, and it is really qmte 
impossible to detenmne the duration of anj* given mfecbon It 
IS qmte possible that some of the cases m the foreign bom were 
actually conbacted m the Umted States, and that some, at least, 
of the cases reported m the Umted States m nabves undoubtedly 
were conbacted m this counbj’ The fact that the hogs and cow s 
m this country are infected probably means that dogs harbor the 
parasite, and were it not for the mode of h\Tng and the senb- 
mental and pracbcal habed for the “sheep-eabng” dog, it would 
not be long before the Umted States would have its share of 
this disease 

An erroneous idea of the geographic distnbubon of echino- 
coccus disease may be obtained from the study of tlie stabsbcs 
from North Amenca Unless they are interpreted m the hght 
of immigrabon stabsbcs the)’’ are of httle \alue Of the 241 
cases which Lyon collected, the nabonaht)* of the pabents was 
stated in only 149 In my coUecbon of cases from 1902 to the 
present tune the nabonaht)’ is stated in 87 Lyon reported 58 
cases from Iceland out of 149 In my senes only 5 out of 87 
cases are reported from Iceland, if the rabo had remained the 
same there should have been 27 cases A study of the stabsbcs 
of immigrabon shows that from 1902 on there has been scarcely 
00 immigrabon from Iceland to North Amenca No cases w ere 
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reported in Greeks pnor to 1902, but since then 17 cases have 
been reported In 1903 the number of immigrants from Greece 
had nsen from two to four times the number of those who came 
from Greece yearly preceding 1902 Had the ratio remained the 
same in tlie case of Italians tliere would be 8 cases since 1902 
instead of 19, and from Italy also immigration has doubled or 
tripled since about 1900 From Germany 12 cases would have 
been reported instead of 9 had the ratio remained tlie same as 
pnor to 1902 However, tlie immigration from Germany has 
constantly been falhng ofif Only 3 cases have been reported 
from Soutli Amenca and 1 from Austraha, although these coun- 
tnes are perhaps most severely mfected This small number is 
explained by tlie fact that there is scarcely any immigration 
from these countries to the Umted States Thus, in computing 
the possibility of a given foreign patient having echinococcus it 
IS quite necessary to have some idea of the ratio of the disease 
found in North America in tliat particular race and not the 
absolute numbers that have been reported A given Icdander 
at the present tunc has about the same chance of being infected 
when he comes to North Amenca as he had pnor to 1902, and 
yet very few Icelanders have been reported with the disease 
since that tune The influx to North Amenca from Iceland 
began in the year 1874 when the first group of Icelanders came 
to Mamtoba The first mention of cases reported in Icelanders 
in North Amenca was from Mamtoba, or from Icelanders who 
had gone from Mamtoba to other parts of the country 

FACTORS INFLUENCING THE SPREAD OF THE DISEASE 

The factors necessary for the prevalence and spread of the 
disease are summed up by Stirling and Verco They are as 
follows 

1 A sufliaency of dogs infected with Tanta echinococcus, by 
which means the supply of ova is kept up 

2 Many animals, such as the domestic herbivora, particu- 
larly sheep, capable of serving as the intermediate host of the 
bladder-worm 

3 Conditions favorable to the entrance of the tenian ova 
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into the alimentary canal either of man or of the ordinary 
mtermediate hosts 

4 Faahty of access of dogs to the carcasses, or h 5 *datid- 
contaming organs, of the mtermediate hosts, such as the domestic 
herbivora, bj" i^hich means the suppl 3 ’ of Tama echinococcus is 
kept up 

The steps necessary to the elimination of the disease are 
easil)’- deduced, fortunatelj’’ they have been automatically taken 
care of m the Umted States The dogs infected are limited 
because dogs usually are not allowed access to contaminated 
herbnora IMan does not have access to the eggs or lanal 
echinococQ because the dogs are not generally’’ infected nor do 
th^ come m contact with man in such a manner that infection 
could take place 

ORGANS INFECTED 

The h^ er is the organ most often infected Vanous statistics 
are given, but those of Vegas and CranweU m their review of 
2027 cases are of particular mterest Accordmg to them the 
hv er IS the seat of infection m 74 9 per cent , the lungs m 8 5 per 
cent , the muscles m 5 7 per cent , the spleen m 2 3 per cent , 
the kidneys m 2 1 per cent , the bram in 1 4 per cent , the bone 
in 0 9 per cent , and the ^ anous other organs m 4 2 per cent. 
Alevinsk}'-, re^'lewlng 950 cases found that 1 9 per cent involved 
the bone Gangolphe reports 1 7 per cent bone infections m 
3000 cases The statistics of Ward are as follows Of 1806 
cases, 1011 were foimd m the hver, 147 m the limg, 126 in the 
kidnej', 42 m the spleen, 53 in the arculatorj’^ apparatus 91 m 
the cramal cavatj"-, 62 m the pentoneum 75 m the pel^^s, and 60 
m the female gemtal organs In the cases which Deve studied 
and reported m children 76 per cent showed hver mvoh ement 

Table I\’ hsts the organs infected m the cases discussed m 
this paper The h\er was imohed m 76 3 per cent of these 
cases 

DIAGNOSIS 

It is highl\ important that echinococcus disease should be 
diagnosed before surgical or other treatment is instigated 
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The reasons are clearly defined As early as 1887 Volkman 
pointed out tlie danger of puncture, and LebedefT and Andreen 
and Alexinsky showed that follomng tlie puncture of a hydatid 
cyst implantation cysts might occur anyivhere the fluid with 
daughter-cysts happened to c6me in contact with otlier organs 
Not only is there danger of metastasis but also there is very 
senous danger of an anaphylactic shock following the spilling of 
fluid mto a cainty like the pentoneum Certainly the condition 
presents very defimte means of diagnosis The only definite 
chmeal sign of hydatid disease is that of Santoni, other signs 
and symptoms are referable to the organ and not to tlie disease 
The examination of the blood for its cellular constituency offers 
but little information Perhaps 60 per cent of patients -with 
hydatid disease show some eosmophiha, varying from 2 to 60 
per cent , but the vast majority have an eosmophiha no higher 
than 6 per cent The %-ray offers some help The lesions 
appear as dark shadows and, if they appear in the liver, the 
diaphragm is usually shown elevated in a dome shape, ivith 
the convexity pointing toward the base of the lung, which may 
distinguish It from fluid in tlie chest A roentgenogram of bone 
infected with echinococcus has been desenbed by Harris This 
showed a slight area of bone absorption not unhke an osteo- 
myelitis In the lung the cyst resembles an abscess and is 
usually quite well defined 

The absolute diagnosis is often made at the operation or 
necropsy, and consists in finding hooklcts or daughter-cysts, or 
characteristic fluid whose properties arc well known, or in 
identifying the histology of the lyst wall Diagnosis of hydatid 
disease may be made, however, with very great certainty by 
some of tlie biologic tests which have been proposed Usually 
one test mil suffice, however, the application of more than one is, 
of course, desirable If tliere is any suspicion that the patient 
under examination is suffering from hydatid disease he should be 
given the benefit of the doubt, and no exploratory puncture 
made If it is nccessaiy or desirable to explore, it should be 
done follomng a mde incision and thorough walling off sur- 
rounding structures, and the surgeon should be prepared to 
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remove the cyst %n toto or to treat by marsupiahzation or proper 
dramage The tests which follow have been de^^sed for 
diagnosis 

THE mOSTAGMIN REACTION 

This test, the prmaple of which was de\'ised b}’’ Ascoh m 
1910, has been used for the diagnosis of echinococcus disease by 
Izar and Brugnatelh It consists of counting the number of 
drops which flow from the Traube stalagmometer in a umt of 
time 9 c c of serum or diluted blood is mixed with 1 c c of 
antigen, the antigen bemg prepared from cyst flmd or cyst 
membrane This antigen is an alcohohc extract which maj’^ be 
used either as such or evaporated and taken up m distilled v ater 
The number of drops flowmg from the stalagmometer is counted 
at once, and agam after an mcubation of tvo hours at 37° C 
Decrease m surface tension or an mcrease in the number of drops 
flowmg from the stalagmometer indicates a positi\e reaction 
The mcrease is usually about 2 5 to 4 drops Izar tested 3 pigs 
and 4 cows suffenng from the disease all of w'hich showed positive 
reaction Controls w ere run on 2 pigs and 3 cows, with negative 
results Brugnatelh tested 9 cases of echinococcus m man, using 
a water solution of cyst flmd as antigen All 9 gave positive 
miostagmm reactions, but onlj’ 8 of these were positive with 
complement fixation, 3 negative cases were used as controls 

COMPLEMENT-FIXATION TEST 

It has been shown that hydatid disease produces m the host 
anbbodies of the third order (Ehrhch) Because of this fact it is 
possible to diagnose the disease by complement fixation, as m 
the case of syphihs The first man to make use of this fact was 
probablj Ghedmi, who m 1906 proposed the apphcation of the 
Bordet-Gengou reaction in the diagnosis of hydatid disease 
Weinberg and Parni about the same time imesbgated this 
reaction and, while their results are not altogether satisfactory, 
they ne\ertheless obtained rather defimte results with regard 
to complement fixation in lijdatid disease Followmg these 
workers many others haxe apphed, with a leiy high degree of 
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success, tlie complement-fi\ation reaction to hydatid disease 
Weinberg, who has pubhshed the most important statistics on 
the subject, exammed 52 serums obtained from cases which 
chmcally could be diagnosed as possible hydatid disease, 27 of 
these cases proved to be hydatid, and in these he obtained 26 
positive reactions The serum which gave a negative result 
became positive twenty days following operation Laubrey 
and Panui obtamed two positive results in 3 cases RoscUo 
examined 12 cases of hydatid disease, 10 of which gave positive 
reaction, the 2 others were doubtful Lorentz published reports 
of 9 cases, all of which were positive Eckenstein reported the 
result of this test in 18 possible cases of hydatid disease, 9 of 
which were A^enfied at operation Of these 9 cases, 8 gave 
positive reactions and 1 gave a false positive, but on being 
repeated three times Avas negative This is the only false 
positive I have been able to find reported in the literature 
Lundiana tned the test in 10 cases, obtaimng 8 positives In 
the Mayo Chmc complement fixation has been found positiA’’e in 
the only 5 cases tested No false positives haA^e been obtained 
in 10 control cases It is possible that a degenerating suppurat- 
ing hydatid cyst or a cyst which is calcified does not produce 
enough antibodies to giA'e a positiA’^e reaction, and this probably 
explains tlie feiv negatiA^e results that have been obtained On 
the other hand, the reaction is positive in cases in v'hich opera- 
tion has been performed many months before Weinberg says 
that it IS positive from tAvo weeks to six years after operation 
The reaction has never been obtained from spinal fluid of 
patients suffenng from hydatid cyst The technic of the test is, 
like the Wassermann test, more or less indiAudual Various 
methods of preserving the antigen or cyst fluid hai'e been pro- 
posed, and each seems equally satisfactory in the hands of the 
mdiAudual techmaan In the Mayo Chmc sterile fluid is ob- 
tained at the time of the operation, or fluid is obtained from a 
sheep or pig hydatid cyst and preserved with a httle phenol 
The blood of the patient after clotting is centnfuged and the 
serum is used as in the Wassermann test The usual method is 
to set up tliree tubes with three controls The first tube receives 
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5 drops of antigen, the second tube 2 drops, and the third tube 
1 drop Into the first tube is then placed 1 drop of the patient’s 
serum, the second tube receives 2 drops, and the third tube 5 
drops Complement is added to each tube and the tubes with 
their controls are mcubated for one hour, at the end of which time 
cells are added with amboceptor and the results read, as m the 
case of a Wassennann reaction For the hemol3'tic sj^stem we 
haie used human red blood-cells with antihuman dog ambo- 
ceptor The complement is obtamed from gumea-pigs As a 
control for this reaction a known Wassermann negatiie blood 
and a positii e Wassermann blood are set up In all of the tests 
we haie not noted a false positiie despite the fact that our 
antigen contamed large amounts of cholesterol 

In general, it would seem that this fix ation test is to be treated 
much as the Wassermann or anj* other complement fixation, 
except m edunococcus disease it does not give false positii es, so 
that a positive result is almost sure e\7dence of echinococcus 
infestation One negatii e result is, of course, difficult of mter- 
pretation, although it will mean m the ^ast majontj* of cases 
that the patient does not have echinococcus disease, or if hyda- 
tids are present it mdicates a suppuratmg process or a calcified 
cyst 

THE PRECIPITnT REACTION TEST 

This test was de^^sed by Flag and Lisbonne m 1907 and has 
proved of value in the hands of sex eral diagnosbaans Welsh 
and Chapman the foUowmg year modified the test to some ex- 
tent, and m thar hands it has been a x'ery important means of 
diagnosmg edunococcus disease The techmc is much the same 
as that used for any preapitm reaction, and depends on the 
presence of specific preapitms m the serum of the patient, which, 
^ihen brought m contact with antigen, that is, hydatid flmd, 
produces a white flocculation The technic of the test is as 
follows 

Hj'dabd flmd is obtained aseptically from a cj^st of sheep or 
of man, is filtered through a Chamberland filter and sealed in 
stenle ampules for use One cubic centimeter of this flmd is 
used in the test, and to it is added from 8 to 20 drops of the 



$66 


THOMAS BYRD MAGATH 


patient’s serum The tube contaimng the mixture is put aside 
at room temperature for from eighteen to twenty hours, at the 
end of which time if the reaction is positive a more or less dense 
white preapitin is present in the bottom of the tube Controls 
are set up at the same time and these should remain clear I can 
find reported in the hterature only 37 proved cases of echino- 
coccus disease tested in this manner Of these, 29 (78 4 per cent ) 
were positive, 2 gave negative results, and 6 were doubtful In 
the hands of Welch and Chapman 19 positive reactions were 
obtained in 20 cases No false positives are recorded in litera- 
ture This test reminds one very much of the Sachs-Georgi 
test for syphihs, and perhaps gives a little higher percentage of 
positives without giving false ones 

ABDERHALDEN REACTION 

The Abderhalden reaction has been applied for the diagnosis 
of hydatid disease by Giani He prepares the antigen from the 
cyst membrane and the hydatid fluid which, after being properly 
extracted, is preserved in chloroform or toluol Equal parts of 
this antigen and fresh serum from the patient are emulsified and 
dialyzed against 20 c c of distilled water for eighteen hours at 
37° C , 10 c c of the dialyzate is mixed \vith 0 2 c c of 1 per 
cent ninhydrazene and boiled for one minute The usual 
reaction is noted if the patient suffers from hydatid disease, 
14 patients were tested in this manner, 7 of whom had echino- 
coccus All 7 gave positive Abderhalden reactions and the 
remaining 7 were negative 

INTRADERMIC REACTION 

As in many other conditions, it is possible to demonstrate 
anaphylaxis or allergy in the skin of patients suffenng with 
echinococcus disease Puntom tested 3 cases of echinococcus 
disease, using a type of cutaneous test suggested by the work of 
von Pirquet He also tested 1 case, using the cyst fluid in the 
eye, hoping to obtain an ophthalmic reaction His results were 
negative Bordin and Laroche attempted to diagnose the con- 
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dibon bj’’ using the fluid mtradermally, and concluded that this 
test IS not speafic Casoni studied skin reaction in hydatid 
disease, pubhshing his results in 1912 to 1914 He first at- 
tempted to apply the cutaneous test of von Pirquet, cleansing 
the arm vrith ether, m akin g three abrasions, on the first of which 
he placed a drop of hj'datid flmd, and on the second an extracted 
membrane with hydatid flmd, and the third u as used for control 
The test was not defimte enough from uhich to draw conclusions 
He then de^'lsed an mtradenmc test which is apparently qmte 
satisfactory He obtained cyst flmd from a cow, and filtered it 
four or five times Into every 20 c c he put 1 drop of pure 
phenol and preserved it m the ice-bov, 0 5 c c of this flmd was 
mjected mto the akin as in the test of Manteaux, and this was 
controlled with an equal amount of physiologic salt solution 
If the test was positive wnthin from three to twelve hours a large 
wheal formed at the sight of inoculation This i aned from a 
diameter of 3 to 5 cm The wheal was erythematous vuth an 
edematous infiltration, accompamed by a local nse in tempera- 
ture and Itching There was no general response, such as a 
nse m body temperature, or general pruntus, or urticana 
Extracts of the membrane when used m this manner responded 
but iseakly and in only a certam percentage of cases Casoni 
used the test on 25 patients, 7 of which were proved to have 
hydatid disease He obtained 8 positive results, 1 vas a false 
positive Lundiana has used this test vuth very good results 
He preserved the hydatid flmd with chloroform In his first 
report he tested 6 patients, who proved at operation to have 
hydatid disease, 5 of these gaie positi\e reactions and 1 gave 
a negative, followed by a positive reaction Twenty controls 
were all negative In his second report he compared the findings 
in 10 cases of hydatid disease The intradermic reaction was 
positiie m 7, complement fixation m 8, preapitin reaction in 5 
Gasbamm obtained 11 positive reactions in 12 patients after- 
ward proied to ha^e hydatid disease The twelfth had a 
suppurating cyst He obtained no false positives m a number of 
negatii e cases 
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CUTANEOUS TEST 

Without tlie knowledge of the results which had prewously 
been obtained by cutaneous tests in cases of hydatid disease I 
thought it might be possible to obtain a specific allergic phenom- 
enon m these cases Hydatid flmd was obtained from a cyst of 
a patient and from a cyst of a sheep, whicli was preserved ivitli 
phenol The test was performed as in the case of other skin 
sensitization reactions The skin of the forearm was cleansed 
with alcohol and dried Three abrasions were made in the usual 



Fig 141 — Cutaneous test for echinococcus disease 

fashion Hydatid flmd was placed on two, the third remaining 
as a control Three patients who later at operation proved to 
have hydatid disease were tested in this fashion, and all gave 
positive results The reaction consisted in a raised wheal, white 
in its center 7 one, quite red in the interior zone, and erythcmatic 
on the outer zone (Fig 141) There was no itching, the re- 
action appeared within twenty minutes, and subsided at the 
end of about three hours 

Twenty patients in which there was no suspicion of hydatid 
disease were tested, all of whom proved negative 
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SUMMARY 

It seems qmte e\'ident from the stud}* of laboratorj’’ methods 
that echinococcus disease can be diagnosed fairly accurately in 
the ^ ast majonty of cases •without either an esploratoiy pimcture 
or an e^loratory mcision In ^•lew of "the serious consequences 
foUowmg e'sploratorj’- puncture of a hydatid cj'st some biologic 
test should be performed before resortmg to this procedure in 
any tumor which is suspected of being an echinococcus cj'St 
Echinococcus cyst need be suspected rarely in a native North 
Amencan, and m deahng ■with foreigners the percentage of mfec- 
hon m the various countries should be taken into consideration 
and not the number of cases reported in natives of that countiy 
m North Amenca If it is necessary to explore, this should be 
done through a -wide masion with ample protection bj"^ w alhng 
ofi and scrupulous surgical techmc 

From the purely abstract saenbfic standpoint it is qmte 
eiident that hjdatid infection causes a very defimte biologic 
reaction m tlie host Certain antibodies of a very speafic 
nature are formed through the growth of this orgamsm There 
IS perhaps no other disease that gives so dean-cut a reaction in 
so many different tests as does echinococcus, and for this reason 
it is not unhkdy that a study of the antibodies formed in this 
condition offers more certain results from the standpoint of the 
factors of immumty involved in the production of antibodies 
than any other disease that could be studied 
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RESULTS OF EXPERIMENTAL STUDIES ON FOCAL 
INFECTION AND ELECTIVE LOCALIZATION^ 


Ed^^’Akd C Rosenow 


facts indicate that locahzed infecbons often insig- 
nificant and symptomless in themselves, may be the source of 
s}'stemic disease Focal infections are present m demonstrable 
form m a high percentage of the sick, both young and old 
Thorough removal of foa of infection is followed bj' improvement 
m general health and frequently by improvement or cure of dis- 
tant local and systemic diseases promded such diseases are not 
too far advanced Indeed, improvement has occurred so often 
that many physiaans ha^ e come to regard these obser\'ations 
as proof of etiologic relationship, and if improvement does not 
follow remoAal of a gi-ven focus, it is considered presumptive 
evidence either that the particular operation was not properly 
performed or that other foa exist Exacerbation of systenuc 
conditions immediatel}'' following the removal of certain foa of 
infection further suggests causal relationship The idea of an 
ehologic relationship is not new, and rehef of S5’^steimc conditions 
followmg the removal of foa of infection is mentioned m the 
older medical hterature But it v as not until after Bilhngs-> ® and 
his co-workers*®’ ” reported their climcal observations and cor- 
related experimental studies m arumals that the importance of 
this interrelationship became more generally recognized 

The ongmal studies included the consideration of locahzed 
infections m vanous parts of the body, but espeaall}' those m 
tonsils, smuses, and teeth Numerous papers on vanous phases 
of the problem soon appeared The combmed dimcal and 
experimental studies of Gilmer, Hartzell, Hartzell and Henna 

’ Pre<!cnted before the Section on Stomatology at the Set ent} -second 
■wnual Meeting of the Amencan Medical Association, Boston, June, 1921 
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Gilmer and Moody, and Moody emphasized the importance of 
dental foa The contnbutions, considenng the subject from 
the chmcal standpoint, by C H Mayo, Fischer, Black, Ulnch, 
Post, White, Irons, Brown and Nadler, Daland, Barker, Duke, 
and others did much to awaken interest among members of the 
medical and dental professions in this important cause of disease 
Experimental studies have shown that foa of infection in a 
given case may harbor the same types of bacteria that are found 
in distant lesions, that intravenous injection of the freshly iso- 
lated strains into animals, both from the focus and from the 
diseased organs, is followed by localization and lesions in organs 
corresponding to those involved in the patient from whom the 
bacteria were isolated, and that, from the lesions produced 
eiqienmentally, the orgamsm may be isolated in pure culture, 
the disease again reproduced, and the organism again isolated 
The usual reqmrements for the demonstration of causal relation- 
ship between extraneous parasites and disease were fulfilled 
Many puzzhng questions arose Granting that causal rela- 
tionship existed between localized infections in tonsils and teeth 
and a distant lesion, why should some persons develop ulcer of 
the stomach, others lesions in the joints, and still others lesions 
of the gall-bladder, and so forth? 

Dunng my investigations on the transmutation of pneumo- 
cocci and streptococa I found that vanation in oxygen tension 
and growth in symbiosis with other bactena, conditions usually 
present in foci of infection, tended to produce marked changes in 
this group of micro-orgamsras, and that when strains of low 
vimlency were rendered more virulent by successive ammal 
passage locahzation shifted from areas of relatively low available 
oxygen supply, such as heart valves and penarticular structures, 
to those of higher oxygen supply, such as muscles, myocardium, 
stomacli, gall-bladder, kidneys, and lungs By the use of 
speaal methods’® in which a gradient of oxygen tension was 
afforded the bactena and in which fresh cultures were injected 
intravenously into ammals, it became apparent that the speafic 
infecting powers of the bactena in the focus were the chief factor 
that determined the place of localization in remote structures 
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In a paper® which I presented before this Association six 
years ago it was shown that streptococa isolated from foa and 
systemic lesions tended to locahze electively in the respective 
tissues in appendiatis, ulcer of the stomach, cholecystitis, 
rheumatic fever, erythema nodosum, herpes zoster, myositis, 
chronic septic endocarditis, and epidemic parotitis Since then 
I have reported similar results in diseases of the nervous system, 
such as infective transverse myelitis, multiple neuntis, neuralgia, 
and epidemic pohomyehtis, in diseases of the eye, and nephntis 
Detailed considerations of these studies may be found in my 
original papers pubhshed in the Journal of InfecUotis Diseases 
and the Journal of the American Medical Association The 
results in ulcer have been verified and extended by Helmholz 
and Hardt, and those in cholecystitis by Brown The elective 
localizing power of streptococci and colon bacdh from unnarv 
infections has been demonstrated by Helmholz and Beeler 
Bumpus and Meisser have recently shown that pyelonephntis 
may result from the elective localization of streptococa from foci 
of infection around the teeth and in tonsils, and that infections 
of the bladder may occur in the same manner 

Inability to obtain e^^de^ce of the elective localizing power 
of bactena in the hands of some observers, as pointed out by 
Gay, may well be explained by insuffiaent attention to technical 
details Henna, for example, first plated his matenal aerobically 
on blood-agar and made inoculations in ammals ivith sub- 
cultures of strains of streptococci fished from single colonies on 
an average of one week after isolation In Moody’s experiments 
the dose was very much smaller and the animals were allowed 
to live for a longer time than in my expenments With regard 
to the general disease-produang power of streptococci contained 
m dental and other foci, however, tlieir expenmental results 
W'ere similar to mine Thus, Henna produced lesions in joints, 
muscles, kidneys, myocardium, and artenes with streptococci 
from dental foci Moody had similar results Bull, w ho failed 
to corroborate the results in poliomjxhtis in his expenments 
with streptococci worked under conditions and with a technic 
which differed from mine in important respects He studied 
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streptococa from tonsils in poliomyelitis and from tonsils and 
teeth of persons who were not suffering from poliomyelitis nor 
m immediate contact with tlie disease, but who resided m the 
midst of a wide-spread epidemic He injected massive doses of 
streptococa, grown aerobically at 37® C, chiefly on ascitcs- 
glucose-agar slants I injected vanous sized doses of strepto- 
coca from tonsils, brain, and cord, grown at from 33° to 35° C , 
in tall columns of asates-glucose broth, affording a gradient of 
oxygen pressure Cognizant of the fact that m poliomyelitis I 
was dealing with a disease which attadcs chiefly infants, young 
ammals were used The average weight of the guinea-pigs 
showing positive results in my experiments was 200 gm , tliat of 
the rabbits, 600 gm Only adult guinea-pigs, weighing from 450 
to 500 gm , and rabbits averaging 1580 gm in weight were used 
in Bull’s experiments 

In my own expenments in this field the primary consideration 
was to determine whether or not foci of infection harbor bacteria, 
quite without regard to speaes, which may produce disease in 
ammals corresponding to that found in the patient The young 
primary cultures, even if mixed, were often injected Intensive 
effort was made to work ivith the bactena from the depth of a 
focus and not merely ivith those on the surface, which might be a 
saprophytic flora Pus was expressed from tonsils In some 
instances tonsils were extirpated The pus in pyorrhea was 
aspirated from the depths of the pockets by means of a glass 
pipet Teeth which showed apical infechon or which were 
non-vital and did not show rarefaction at tlie apices were 
extracted for expenmental study The cases were carefully 
selected 

Very early in the work it was found tliat the bactena con- 
cerned were often extremely sensitive to oxygen This was 
espeaally true of the streptococci isolated from the joint fluid 
of patients ha^^ng rheumatic fever No growth occurred under 
either aerobic or stnctly anaerobic conditions, but only under 
conditions of partial oxygen tension It has frequently hap- 
pened that aerobic cultures on blood-agar plates from the joint 
fluid in expenmental arthntis and the involved tissues in other 
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diseases remain sterile when those in tall tubes of glucose-brain 
broth yield pure cultures of the causative streptococcus Simi- 
larly, aerobic cultures from foa of infection, such as infected 
dental pulps and granulomas at the root apices of teeth, were 
often negative when the cultures affordmg a gradient of oxygen 
tension yielded the orgamsm which reproduced the disease from 
which the patient was suffering For example, in a case of acute 
intis the aerobic cultures from the pulp of a non-vital tooth 
remained negative, while in tall columns of broth a partial tension 
streptococcus was obtained with which intis was produced in a 
senes of rabbits, and from the inflamed inses the orgamsm was 
isolated “ Moreover, aerobic cultivation tends to destroy 
promptly the property on which elective localization depends, 
whereas partial tension cultures tend to preserve it for a longer 
time, espeaaUy if subcultures are made as soon as abundant 
growth has occurred Preservmg cultures under smtable condi- 
tions in latent life also tends to preserve this property Thus, 
a streptococcus from cholecystitis, havmg marked affimty for 
the gall-bladder in ammals, lost the po'wer to produce lesions in 
the gall-bladder after four daily subcultures on blood-agar, 
while in dense suspension in salt solution contaimng sterile tissue 
and kept in the ice-chest, the property was preserved for as long 
as two years It thus appears that the specific stram may be 
lost e\ en in tlie primary culture, unless the culture-medium is 
particularly ^a^ orable for growth, both with regard to available 
nutritive matenal and vnth regard to oxygen tension The 
importance of oxj’^gen tension for the cultivation of vanous 
strcptococa, and the vanations m this reqmrement for growth, 
have been emphasized espeaaUy by Graf and Wittneben and by 
WTierrj' and Oln er 

In my earlier work rather large doses of strcptococa grown 
in taU columns of asates-glucose broth, iwth or inthout sterile 
tissue, were usuaUy gl^en Howe^er exceedingly smaU doses 
sufi&ced to caU forth speafic lesions in some instances Thus, 
in herpes zoster the few strcptococa contained m a filtrate of 
asatcs-glucose-broth culture localized and produced lesions m 
the posterior root ganglia and herpes of the skin m the correspond- 
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ing segment The objection whicli has been raised regarding 
dosage has been met by injecting smaller doses of cultures, and 
by directly injecting salt solution suspensions of the relatively 
small number of bacteria from tonsils Indeed, some of tlie most 
speafic locahzations occurred in tlie latter evpenments Thus, 
m myositis, of a total of 35 rabbits injected, 33 (94 per cent ) 
developed lesions in muscles This was in sharp contrast to the 
results obtained following mjection of tlie tonsil pus from 12 
persons wdio were well at the time or who had some ailment not 
attributable to infection Of the 24 rabbits injected, only 3 
(12 5 per cent ) developed lesions in muscles Similar results 
have been obtained in a number of cases of ulcer of the stomach, 
cholecystitis, nephritis, and neuntis 

In most of the w'ork which I am now reporting smaller doses 
of streptococci grown in tall columns of glucose-brain brotli 
were inoculated, usually from 05 to 5 cc for medium-sized 
rabbits The glucose-brain broth is prepared by adding to 
plain peptone broth 0 2 per cent glucose The reaction is 
adjusted to plus 1 and to a hydrogen ion value of 6 7 to 7 2, 
and the medium is placed m columns from 10 to 12 cm tall, in 
20 by 1 5 cm tubes, to which approximately 2 gm of brain sub- 
stance and several pieces of marble are added before autoclanng 
It w'as found tliat pieces of brain decolorize methylene-blue, 
render the bottom of tlie tube sufficiently anaerobic to grow 
tetanus spores, and longer tlie surface tension to a considerable 
degree Tlus medium has given excellent results Growth of 
streptococci is especially rapid Injections were made as soon 
as good growth was obtained, in from twelve to tw'enty-four 
hours The ammals usually appeared free from symptoms and 
were chloroformed for tliorough examination in from tw'cnty-four 
to seventy-tw'O hours after inoculation 

RESULTS 

In the table are summanzed the results obtained from a 
study of the elective localizing power of streptococci from a 
senes of cases of appendiatis, ulcer of the stomach, cliolccystitis, 
myositis, acute poliomyelitis, neuritis, and sciatica, and, for 
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companson, the results obtained following injection of strepto- 
coca from miscellaneous sources The figures indicating the 
inadence of lesions are given on a percentage basis and hence 
are directly comparable In appendiatis, ulcer of the stomach, 
cholecj'stitis, mj'ositis, and pohomyehtis the experiments were 
performed iMth strains from foa of infection and from the 
organs mxolved, whereas m the neuntis and saatica groups, and 
in the mis cellaneous group, the mjections were aU made with 
strams from foa of infection 


Fcrther Results on Electr'e LocAuzmov or Streptococci 
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10 

59 

42 

15 

E 

5 

1 

2 

3 

13 

15 

B 

5 

10 

3 

14 

Miscellaneous 

71 

212 

11 

9 

4 9 

1 

1 

B 

B 

B 

■ 

B 

i 

> 


It will be noted m the table that the highest inadence of 
lesions m the ammals occurred in the organ which was chieflj* 
affected in each of the diseases studied, that the next highest 
inadence of localization occurred in structures which are not 
infrequcntlj im ol\ ed as assoaated conditions in the respectix e 
diseases and Uiat in tlic miscellaneous group no high inadence 
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of localization occurred Thus, the highest incidence of lesions 
other than in the stomadi was in the gall-bladder, 21 per cent , 
following injection of the ulcer strains, and in tlie stomach and 
duodenum, 29 per cent , following injection of the cholecystitis 
strains In mjmsitis tlie relatively high inadence of lesions in 
joints and ligaments, 33 per cent , and in the myocardium, 1 7 
per cent , is in accord with what is usually found chmcally in tins 
disease The same may be said of tlie high incidence of lesions 
in muscles, 42 per cent , following injecfaon of streptococa from 
patients whose cliief complaint was diagnosed saatica Lesions 
in the pulps of teeth or periapical structures occurred frequently, 
especially following injection of cultures from recently infected 
dental pulps and apices of teeth in which there was httle or no 
demonstrable rarefaction, but searcli for lesions in the teetli was 
not always made, and hence the percentage incidence is not 
included in the table 

The statistics in the table, striking as they are, do not ade- 
quately express the remarkable specificity of some of the strains, 
espeaaUy witli regard to the kind of lesions produced Thus, 
if the condition in the patient was relatively acute, the lesions in 
the animals were prone to be more pronounced In the cases 
of neuritis the lesions were situated ivithin the nerve substance, 
with little or no surrounding inflammation, and were especially 
numerous in peripheral nerves This was particularly true in 
one case of a prolonged marked attack of penpheral neuritis 

The results in 6 cases of sciatica were quite different Here 
localization occurred chiefly in the sheath of the sciatic or other 
large nerve-trunks and surrounding the postenor roots These 
lesions were associated usually with marked edema, hemorrhage 
and infiltration, extending into the surrounding structures 

The elective affinity of the streptococci from foci m myositis 
was so marked that the organisms not only tended to localize 
and produce lesions in muscles, but the location of the lesions 
often approximated that noted in the patient When the affec- 
tion of other structures, such as joints and nerv^es, appeared as a 
secondary factor in the symptomatology, lesions were also found 
in these structures in the injected animals, and the percentage of 
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nnimnls with them was proportionatelj’- less than the percentage 
of animals with musde lesions 

In pregnant rabbits localization was found to occur not onlj’’ 
m the muscles of the parent rabbit but also in the fetuses 

Localization m the m5mcardium, espeaally m the bundle of 
His, with the development of arhjdhnua of the heart followmg 
the mjection of cultures from pyorrheal pockets in a case of 
impaired myocardial conduction not due to S 5 'phihs, is another 
st rikin g example of the extreme speafiaty of some strains of 
streptococa for certam tissues 

This narrow specifiaty for certam tissues is m keeping with 
the fact that m3'ositis occurs during certam epidemics of respira- 
tory infections, and with the stnkmg example of elective localiza- 
tion m a wide-spread epidemic of mj’-ositis reported bj"- Cursch- 
mann, m which the muscles of the neck were chiefl}' mvolved 

The foa studied included pj'-orrhea, apical infecbons around 
the teeth, suppurating dental sinuses, pulpless teeth without 
rarefaction at the apical end, suppurating smuses of the head, 
infected tonsils, and infections of the prostate gland Not all 
foa jielded streptococa ha^^ng electiie locahzmg power Li 
some cases both dental and tonsiUar foa harbored them, m 
others one or more foa in the dental area onlj’-, while in others 
the tonsillar foa jielded streptococa g^^^ng positive results 
w hen the dental foa did not EAadence has been obtamed which 
indicates why infections m certam foa, such as those at the 
apical end of deiitahzed teeth, remain symptomless and at the 
same time maj' be the source of metastatic infections SLcro- 
scopic sections show that the bactena are not usually encapsu- 
lated in the thick wall of connective tissue of granulomas remote 
from blood-\ essels, as is commonly assumed The}’- are situated 
diiefly along the penphei}' and near ne-vsly forming blood-i essels 
Opportumty for drainage mto the arculabon appears ample, 
swelhng and tension do not occur, and hence the focus usually 
remains unsuspected because there are no local siTnptoms 
At this point I wish to call attention to some obsen'abons 
which I behc^ e ha\ e an important beanng on tlie entire problem 
of focal infection and whicli support the idea that foa of infec- 
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tion not only mate a forced relationslup between bacteria and 
the resisting medianism of tlie host, but furnish tlie conditions 
favorable for them to acquire high and peculiar infecting pow’cr 
It has happened repeatedly tliat streptococci in cultures from 
tlie pus in w^ell-formed abscesses in extirpated tonsils, and from 
the pus exuding from pyorrhea pockets failed to produce lesions 
when at the same tune the streptococci in cultures from emul- 
sions of the washed tonsils and from the pus aspirated from the 
depths of tlie pyorrhea pockets locahzed and produced lesions 
in the tissues corresponding to tliose involved in tlie patient 
Cultures on blood-agar and smears failed to reveal an)' note- 
worthy difference in tlie two sets of cultures Similar results 
have been obtained w'hen cultures from foa in teeth and tonsils 
and from the surface of the tliroat or buccal mucous membrane 
were injected simultaneously In the former, positive results 
were obtained, in tlie latter, slight or no localization occurred 
Prolonged contact of bactena ivilh leukocytes in pus, and a 
high oxygen pressure m mucus on tlie surface of mucous mem- 
branes, appear to reduce the mvasive pow'crs of the bacteria 

Certain interesting and suggestive results have been obtained 
in goiter, vagotonic neurosis, lesions of the pancreas, lesions of 
the eye, endocerviatis, and nephntis, wlucli indicate that focal 
infection and elective localization may have a part in tlie pro- 
duction of these diseases, wlucli are not usually tliought to be of 
infectious ongin 

GOITER 

A series of animals has been injected wnth fresh cultures of 
the diphtheroid-Iike streptococcus which I have isolated con- 
sistently from the thyroid gland and excised cerincal lymph- 
gland in cases of goiter Of the 68 ammals injected wntli strains 
from 16 patients (10 w'ho had exophthalmic goiter and 6 non- 
toxic goiter), and examined soon after injection, 34 (50 per cent ) 
had gross lesions m the thyroid The incidence of lesions in 
other organs was about the same as that obseri'cd m otlicr 
similar experiments Microscopically, marked dilatation of 
blood-vessels and hemorrhage in the interstitial tissues or 
aam were found in 10 of 14 dogs, 11 of 13 rabbits, and 5 of 8 



FOCAL INFECTION AXD ELECXI\rE LOCALIZATION 583 


guinea-pigs injected in from one day to four daj's preMous to 
necrops}’- Bactena were usually not demonstrable In a 
senes of 16 dogs that i\ere mjected repeatedly and allowed to 
hve for from tiienty days to seventy days after the first injec- 
tion, loss m \\ eight and enlargement of the thyroid gland occurred, 
and diarrhea de^ eloped One developed, in addition, softemng, 
pulsation, and brmt of one lobe of the thjToid, associated with 
marked tach 3 '-cardia and tremor 

A V ater}' appearance on cross-section of the thjToids v as usual 
in the animals that developed sjmiptoms Microscopically, there 
were found vacuohzation and irregular staimng of the colloid, 
colloid within vessels, areas of necrosis, and a ^ anable degree of 
hj'peiplasia, which m some instances was evtremelj’- marked 
Micro-orgamsms were either few or not demonstrable 

VAGOTONIC NEUROSIS 

Three patients suffering from vagotorac neurosis have been 
studied from tlie standpoint of focal mfection and elective 
localization In each of these cases one or more ammals injected 
intraA enously vith cultures from the pus expressed from the 
tonsils deA eloped hemorrhage and edema due to localization of 
streptococci in the a agus or sjTnpathetic gangha or nerA es In 
one of the animals hemorrhage and edema were found in the 
splanchmc nerves assoaated Avith hemorrhage and ulceration of 
the mucous membrane of the stomach 

LESIONS OF THE PANCREAS 

Acute pancreatitis occurs commonlj’^ in epidemic parotitis, 
and less often in epidemic influenza Interstitial pancreatitis, 
associated often Avith cholecA'stitis is thought to be the result of 
ascending infection through the pancreatic ducts since the lesions 
are usual!}' more marked in the head of the pancreas Dunng 
the course of my experiments on the effect of intraA enous injec- 
tion of streptococa from a Ande range of sources certain inter- 
esting results haAe been obtained Aihich ma} liaAe a direct 
beanng on the pathogenesis of diseases of the pancreas 

Lesions of the pancreas occurred in 26 per cent of 19 ammals 
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injected intravenously with the streptococcus isolated from 
Steno’s ducts in epidemic parotitis, in 3 per cent of 168 ammals 
injected mth the ulcer strains as isolated, and in 17 per cent of 
39 ammals injected ivith these strains after several animal pass- 
ages, in 5 per cent of 41 ammals injected with tlie cholecyshtis 
strains as isolated, and in 19 per cent of 16 animals after animal 
passage In rheumatic fever the incidence was 3 per cent of 
71 animals following injection of the strains as isolated, and 21 
per cent of 19 animals injected after animal passage Only 
3 of 217 ammals had lesions of the pancreas folloiving injection 
of streptococci as isolated and after ammal passage from appendi- 
atis, herpes zoster, erythema nodosum, and myositis In some 
instances reinjection into a senes of ammals of the streptococcus 
isolated from the expenmental lesions in the pancreas was 
followed by localization in this organ Thus, in one instance the 
green-producing streptococcus from influenza produced hemor- 
rhagic pancreatitis after one ammal passage The strain from 
the pancreas was then injected intravenously into 2 guinea-pigs 
and 2 dogs One gmnea-pig and one dog developed hemorrhagic 
pancreatitis When lesions of the pancreas developed tliey were 
usually severe and most marked in the head, and consisted of 
edema and diffuse and arcumscnbed hemorrhages, usually 
associated with fat necrosis Sections of the pancreas showed 
separation and degeneration of parenchymatous cells, edema, 
hemorrhages, infiltration of interstitial tissues, partial or com- 
plete plugging of capillanes, ivith swollen and desquamated 
endothelial cells, and diplococa There was relatively little 
change in the parenchymatous cells or the islands of Langerhans 
In several patients ivith cholecystitis and pancreatitis in 
whom there was a low glucose tolerance pancreatitis followed 
injection of streptococci from dental and tonsillar foci The 
experiments support the idea that interstitial pancreatitis may 
be due to streptococci that gam entrance through foci of infection 
harboring bacteria which have elective aflinity for this organ, 
and that ascending infection does not always occur The possi- 
bihty that the degeneration of the islands of Langerhans in pan- 
creatic diabetes is due to orgarasms having elective affiraty for 
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these structures is suggested by these experiments The history 
of acute infections, sometimes referable to the gastro-mtestmal 
tract, some time previous to the onset of diabetes, espeaaUy in 
children, also suggests this possibihty The idea has been put to 
the test on repeated occasions durmg the past six years 

Localization of a colon baallus isolated repeatedly from the 
ethmoid sinus of a patient with diabetes who was always worse 
foUowmg exacerbation of the smusibs, occurred m the pancreas 
m each of 5 rabbits injected, and m 4 of 6 rabbits mjected with a 
streptococcus from the tonsils following tonsilhtis of a pabent 
with acute diabetes In these the lesions were similar to those 
just described and no predilecfaon for the parenchyma and islets 
was demonstrable In another pabent with acute diabetes, 
with a history of tonsilhbs, locahzabon of a streptococcus from 
the extirpated tonsils occurred m the pancreas m rabbits m the 
second animal passage, but not m the third In this ins t ari r e 
the gross lesions m the pancreas were relabvely shght Micro- 
scopically marked evidence of damage, swelhng, gran ular 
degenerabon, irregular stammg, and vacuohzabon of paren- 
chymatous cells were found, but there was httle mtersbbal 
mfiltrabon In 3 cases m which there was no chmcal e^'ldence 
of focal infecbon cultures from tonsils and teeth gave negabve 
results 

LESIONS OF THE EYE 

In a pre^nous paper” it was shown that lesions of the eye, 
such as intis, usually occur only when sbeptococa have attamed 
a certain degree of ^’lrulence Since then mbs has been produced 
in rabbits with sbeptococa isolated from the infected pulps of 
teeth m pabents suffenng from mbs The possibihty that re- 
current inba-ocular hemorrhages, often resulbng m complete 
bhndness, might be the result of focal infecbon was put to the 
test in 2 pabents In one the culture for injecbon was obtained 
from the ^'^tal pulp of a badly decayed tooth, m the other, from 
a suppurabng smus surrounding the left lower third molar Of 
the 9 rabbits injected, 6 developed lesions of the eje Qjjg 
panophthahmbs, with hemorrhage in the rebna, resulted In 
the otliers swollen whibsh areas and hemorrhages in the rebna 
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were demonstrated Avith the ophthalmoscope or by microscopic 
examination of sections Streptococci were demonstrated in 
the lesions Ophtlialmoscopic examination of a senes of rabbits 
injected inth cultures from foci in other diseases revealed no 
lesions of the eye It should be noted that in one of these patients 
the vision followed in a remarkable manner the stoppage or 
drainage of the pus exuding from the tooth With lack of 
drainage even for a day the vision diminished on repeated 
occasions, and increased when drainage was again established 

ENDOCERVICmS 

The idea that endocerviatis might be the result of a hema- 
togenous infection took defimte form through a striking result in 
the case of a little girl, three years of age, who developed a 
purulent x'aginal discharge during an attack of influenza in the 
1918 epidemic Smears and cultures of the vaginal pus yielded 
large numbers of the green-producing streptococcus so com- 
monly found in that epidemic Intratracheal injecbon of the 
pnmary and secondary cultures, besides producing hemorrhagic 
edema of the lungs, produced lesions mth purulent exudate 
proved to be due to the streptococcus in the uterus and vagina 
in each of 3 female guinea-pigs injected 

With the assistance of Dr Moench a senes of cases of endo- 
cervicitis have been studied from the standpoint of elective 
locahzation 

A partial tension streptococcus was found in large numbers 
in cervical or vaginal pus in each of the 9 patients, chiefly young 
women, thus far studied Intravenous injection of this organism 
into a senes of animals was followed by localization in the cervix, 
uterus, or vagina, often ivith the formation of large amounts of 
pus, in all but one of these cases Only one rabbit nas injected 
in the negative case In 4 cases localization occurred in the 
cerxnx, uterus, or vagina of animals follomng injection of strep- 
tococci from infected teeth, 3 of the patients were well othermsc, 
while 6 suffered besides from symptoms of arthntis, myositis, or 
sciatica In these, as in myositis, localization occurred also in 
the joints, muscles, or neri'cs m some animals 
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NEPHRITIS 

There are many facts which indicate that nephritis may 
frequently be the result of focal infection Lesions of the kidney 
were prone to occur first after non-virulent laboratory strains of 
streptococci had attained a certain grade of virulence from 
ammal passage An incidence of lesions, 20 per cent , chiefly 
in the cortex, followed injection of the Streptococcus vindans 
from endocarditis The incidence of kidney lesions, while low, 
^a^ed considerably foUonang mjection of streptococa m the 
different diseases studied (Table) It was highest, as shown 
pre^'lously,” following injection of the rheumatic fe^er strams, 
39 per cent , and, as pomted out, the type of lesions was such that 
their repeated occurrence might ultimate^ result in a scarred 
contracted kidnej' iihich develops not infrequently in patients 
with recurring attacks of rheumatic infections The aflSmty for 
the kidneys became greater after the streptococci from appendi- 
atis, ulcer, and cholecystitis were passed through a number of 
animals Thus, it was 2 per cent following the injection of 
277 animals with these strains as isolated, and 10 per cent of 
77 animals mjccted after the strams had passed through several 
ammals 

I wish now to report the results following mtravenous injec- 
tion of cultures from foa of infection m 4 cases of nephnfas, 
representing different types of this disease Altogether 33 
ammals (16 rabbits, 15 gmnea-pigs, and 2 dogs) were injected 
with the cultures as isolated Of these, 27 (82 per cent ) devel- 
oped lesions of the kidney's The affimty of these strains for 

the kidney s in the second animal passage was also marked, while 
in the case of two strains in the third ammal passage it had 
largely disappeared The lesions in other organs w ere few 
The kidney s of animals injected wnth the streptococa isolated 
from the prostatic fluid shreds in the unne, and from the extir- 
pated tonsils m a case of chrome interstitial nephntis showed 
only slight changes aside from small necrotic areas, chiefly m the 
cortex FoUowang injection of the streptococcus from the tonsils 
m 2 and the dental foa in 1 of 3 cases of acute nephntis the 
kidney s dex eloped larger more acute focal lesions m cortex and 
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medulla, and moderate diffuse edema and cloudy swelling 
Streptococci were easily demonstrable in tlie focal lesions, but 
not elsewhere, and even in the necrotic areas tlie}’’ tended to 
disappear after forty-eight hours following a single injection 
In a number of experiments a selective sunival of these 
strains m the kidneys was demonstrated by mabng differential 
cultures of vanous organs m animals sacrificed at inten^als after 
injection Thus, m a case of acute nephntis the green-produang 
streptococcus isolated from the tonsil produced nephntis in a 
rabbit and in a gmnea-pig The strain from the kidney of the 
rabbit was again injected intravenously into a rabbit and a 
guinea-pig Forty-eight hours later when the ammals were 
chloroformed numerous embohc lesions and diffuse edema were 
found m the kidneys, 3 additional rabbits were injected One of 
these was sacrificed m ten mmutes, one in twenty-four hours, and 
one SIX days after injection The one killed m ten minutes had 
numerous exceedingly small hemorrhages in the lungs Com- 
parable cultures from emulsions of muscles, mucous membrane 
of stomach and bram contamed no bactena The left ventncle 
3 nelded 15 colomes, the lungs, spleen, and kidneys about 10,000 
colomes, the hver countless numbers, and 0 5 c c of the unne 
and blood each 35 colomes of streptococci The one killed in 
twenty-four hours had locahzed areas of hyperemia and edema 
in the kidneys The culture from the muscles, lungs, mucous 
membrane of the stomach, brain, and blood did not yield growtli 
The spleen contained 3 colomes, the hver 7 colomes, the kidneys 
countless numbers, and the unne 500 colomes of streptococci 
The rabbit killed in six da 3 rs had a large number of small embohc 
abscesses in the kidneys, situated beneath the capsules and 
surrounded by hyperemia, and a few lesions in the myocardium 
With the assistance of Dr Meisser a case of ad^ anced nephn- 
tis mth marked renal dysfunction has been studied In this 
case the conditions in the patient were closely simulated by estab- 
hshing foci of infection in animals The patient had repeated 
attacks of exacerbation of the nephntis following attacks of 
nasal and tonsillar infections for a number of years prenous to 
our study Cultures made at vanous times from the meatus 
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of the nose, from •washings of the ma'ollaij- sinus, and from the 
tonsils Anelded chiefly a staph 3 dococcus ■which, on intravenous 
injection, had marked affimty for the kidneys of rabbits, pro- 
duang marked focal nephritis m 30 of 32 mjected TonsiUec- 
tomj’’ "nas adiised on the basis of these results and marked 
improvement in the patient’s condition followed removal of the 
tonsils The stram from the tonsils retamed its affini ty for the 
kidnej's through su. animal passages It was thought that this 
stram might possess the quahties necessaiy- to produce nephritis 
if placed in de^■ltahzed teeth 

The two lower cuspids m 4 dogs were de\atahzed m a ster- 
ile manner under ether anesthesia The pulp chambers were 
immediately infected w^th the primary culture from the kidnei’ 
of one rabbit with marked nephnbs foUowmg mtravenous m- 
jection, and tlie opemng m the tooth sealed with cement The 
animals w ere w ell nourished and active at the time The unne 
in all was normal The}' were fed a balanced diet of dog biscmt 
There was no swelhng and no apparent discomfort m the jaw 
following the deMtahzation The teeth remamed firm, the 
enamel became discolored, and areas of rarefaction o\er the 
apices, demonstrable b}’- the i-ray, de^ eloped m each 

Cathetenzed specimens of urme w ere exammed at inten als 
One kidnej* was remo^ed from each dog in from three to fi\e 
weeks after deMtahzation of the teeth 

One dog died in two months and two daj's, and one m two 
and a half months following dcMtalization of the teeth The 
other two dogs were chloroformed m two months and ten daj’s, 
and in four months respectix ety, after the teeth w ere deMtahzed 
Rarefied areas at the apices of the deMtahzed teeth were found 
to be filled with edematous, moist scar tissue resemblmg granu- 
lomas such as are found at the apices of deMtahzed teeth in man 
The staph^ lococcus was isolated from tliese areas in each case 
Focal but wideh disseminated nephntis imohing both cortex 
and medulla de\ eloped in each of the 4 dogs, and albumin, pus, 
and blood-cells were found m the unne In 3 the lesions 
remamed limited to the kidnej”^ while in 1 marked pjelitis and 
cjstitis also de^ eloped The mucous membrane of the pehis 
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and the bladder wall in this animal was edematous, infiltrated, 
and contained many areas of hemorrhage Adherent to the 
mucous membrane were many long, non-Iaminated, rough, 
pumice-hke concretions, extending in a fan-like manner from the 
base of the bladder up along the blood-vessels The ureters 
contained a number of similar concretions 

The staphylococcus, which again produced lesions of the 
kidney in rabbits on intravenous injection, was isolated from 
the kidneys in all 

The result in the dog that developed marked calcareous 
deposit over the inflamed areas m the bladder suggests strongly 
that infection by bacteria hainng elective affinity for the urinary 
tract may be an important factor in the formation of stone Of 
interest in this connection is the fact that a sheep injected daily 
intravenously for several months ivith doses of dead streptococci 
from pyelonephntis had numerous concretions in the pelns of 
the kidneys Some of these were free, others were still adherent 
and embedded in the locahzed exudate in the pelvic mucous 
membrane 

COKCLDSIONS 

The results of my previous work on focal infection and 
elective localization have been corroborated and extended 
The expenmental investigations emphasize again the importance 
of this mechanism of infection and the need for painstaking effort 
to find and remove, when possible, foci of infection in the treat- 
ment of many diseases 

The fact that streptococci having elective aflinity have been 
isolated repeatedly from pulplcss teeth that did not show rare- 
faction at the apices indicates that these supposedly harmless 
areas should be considered as possible sources of systemic 
infection 

Just as certain types of streptococci tend to remain limited 
to particular areas m the throat, such as the hemolytic strepto- 
coccus to the tonsils, so strains haiang specific localizing power 
tend to remain limited to the focus The experiments indicate 
that while the different strains of streptococci in a given disease 
have specific infecting power and other properties, they may 
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become suffiaentiy modified under the influence of changed 
emironment to be the cause of different diseases 

The reasons for the presence m the foa of bactena ha^^ng 
specific localizing power, possibly in part due to pecuhar emiron- 
ment afforded bj’ the tissues, are still obscure but that the 
specific locahzing power is an important factor m determining 
the place of localization has again been demonstrated The 
experimental producbon of a common type of chrome focus, 
the granuloma, and the producbon in consequence of one 
sj'stemic disease, nephnbs, with an orgamsm haMng deebve 
afiSmtj' for the kidneys remo\es the last objection to the 
acceptance of the theory' of focal infecbon and elecbve local- 
izabon 
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